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PREFACE
Aquaculture is one of the fastest growing food production system in the world. 
Kerala State is bestowed with large number of potential water bodies suitable for 
aquaculture. There are number of graduates in aquaculture passing out from both 
technical and conventional colleges and universities who divert their expertise to non­
aquaculture fields due to lack of sufficient employment opportunities in this sector. On 
the other hand, there is ample scope for authorized consultancy services/service providers 
to aquaculture farmers and (or) scope for scientific aquaculture ventures. Aquaculture is 
a vast area which possess different aspects such as pond preparation, intensive farming 
models, seed sourcing and stocking, value added product development, high density 
farming, ornamental fish breeding & rearing, water quality analysis, branding, marketing, 
etc. This EDP  was conducted with the objective of exposing selected group of young 
professionals to self-employment avenues in Aquaculture. Fourteen select youth between 
age group of 18 and 35 participated, majority of them are highly educated professionals,
i.e., B.Techs, MBAs and so on. This is an indication of growing interest of youth towards 
agriculture. There is a ray of hope that Kerala agriculture has a bright future in the hands 
of younger generations which can be a trend setter for other states in the country. I wish 
all the very best and success for the all participants for their future endeavors.




About NICRA in CMFRl
Climate change is one of the major challenge for countries like India which has a population 
strength of over 1.2 billion people and most of the people depend on agriculture for their livelihood. 
Govt, of India has accorded high priority on research and development to cope with climate change 
in agricultural sector. Indian Council of Agricultural Research (ICAR) has launched a major national 
scheme "National Innovations on Climate Resilient Agriculture (NICRA)" during l l ' ” plan with an 
outlay of 350 crores. The major focus of the programme is to
• Enhance the resilience of Indian agriculture covering crops, livestock and fisheries to climatic 
variability and climate change through development and application of improved production 
and risk management technologies
• Demonstrate site specific technology packages on farmers fields for adapting to current climate 
risks
• Enhance the capacity building of scientists and other stakeholders in climate resilient 
agricultural research and its application.
The unique feature of the project is the multidisciplinary approach covering all commodities 
like crops, horticulture, livestock and fisheries besides natural resource management and socio­
economic research. Another important feature is the project is the technology demonstration 
component which aims at on-farm participatory demonstration of available climate coping 
technologies in select districts.
Most of the Pokkali fields in Kerala are kept fallow due to less profitability. KVK with funding 
support from NICRA have tried to demonstrate that pokkali farming can be made profitable 
by integrating with fish farming in cages. For this, Pokkali farmers from Pizhala, Ezhikkara and 
Kadamakkudy Nedungad, Kumbalangi regions were selected. Fish seeds of Pearl spot, Mullet, 
Pompano (Trachinotus blochii) species have been introduced in the cages during November after 
the pokkali rice harvest and harvested in March of next year.
The demonstrated technologyofcagecultureoffinfish in Pokkali fields resulted in additional 
net income of 0,80 lakhs/ha resulting a total net income of 1.3 lakhs/ha. The net income in case 
of paddy cultivation alone would be INR 0.15 lakhs/ha, whereas paddy and shrimp together give 
income of only 0.50 lakhs/ha. Formulated pellet feed for Pearl spot, Etroplus surratensis larvae and 
juveniles developed under CADALMIN^" brand in the trade name - Pearl Plus for feeding pearl spot 
during Pokkali integrated farming.
This entrepreneurship training for young fish farmers is arranged as part of CMFRI-NICRA 
KVK initiative of demonstrating viable climate resilient technologies in farmers' field and attract 
youngsters to enter in the field of agriculture.
RU. Zacharia
PI NICRA Project, CMFRI
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Business opportunities in aquaculture nutrition
DrVyayagopal, R 
Principal Scientist & Head 
Marine Biotechnology Division,
Central Marine Fisheries Research Institute, Kochi-68201S 
vgcochin(@^hotmail.com
Aquacufture nutrition
Aquaculture nutrition involves the science 
and art of feeding aquatic anim als in confined 
environm ent. Most of the aquatic organism s 
cultured fo rfo o d  or for ornam ental purposes 
by hobbyists at som e stage requires 
exogenous feeding. This input is given in the 
form of feed products which are produced 
using several techniques and technologies. 
Business opportunities in this sector are dual 
in nature. One is trading m ostly by im port. 
Next is indigenous sourcing and trade or 
indigenous production
Present Status
At present feeds for grow out of most aquatic 
anim als cultured in India is supported by a 
strong indigenous production base. Feeds 
for freshwater fish culture and shrim p culture 
are produced in 26 mills with an installed 
production capacity of 2.88 Million Metric 
Tonnes (M M T) per annum . It is also reported 
by the Am erican Soybean Association that 
these feed mills produced and marketed 
1.25 M M T feed in 2013 indicating a capacity 
utilization of 43 .4% . This means that there 
is a lready an installed capacity available to 
enhance production. Venturing into this 
segm ent at present does not make sense at 
present.
Bhim avaram  in Andhra Pradesh can be 
called the aquaculture capital of India. 
Kolathur in Chennai, Tamil Nadu is the place 
where ornam ental fish products and services 
are concentrated. All other metros w ith a 
growing market are catered from Chennai.
W ith aquaculture growing in double 
d igits in most of the Asian countries for 
the past decade, fish production is the 
fastest growing food producing sector in 
the world . Understanding this and then 
looking into where there are opportunities 
of entrepreneurship , in itia lly it could be 
im port and trade of products which are not 
m anufactured in India. This is happening in a 
segm ent of aquatic feeds called micro feeds 
which are not m anufactured in India. Im port 
substitution is the opportunity here.
Micro feeds are feeds used to feed new 
born fishes. Most fish w ith yo lk have a non­
feeding stage after which they start feeding 
on micro algae in the size range of less 
than 10 m icrons. Then as the fish growth 
progresses, their mouth size increases and 
feeding preferences change according to 
which, feeds of different buoyancies and 
sizes ranging from less than 10 m icrons to 
1.5 mm fall in th is category.
All these fish feed production technologies 
are capital intensive. For e.g., a shrim p feed 
production p lan tw h ich isasteam  pelletization 
process today requires an investm ent of 1 
crore. Extruders which produce floating feeds 
for culture operations require an investm ent 
of 5crores for m achinery alone because the 
m achinery has to be im ported. Twin-screw 
extruders are more costly than this. W ith all 
add-ons it touches 10 crores.
Small and medium enterprises (SM E) in this 
segm ent are a possib ility w ith machines 
of lower capacity. However, this requires 
research in sourcing equipm ent mainly
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from  food sector and pharma sector. This 
is because the m any of the processes are 
com m on across these sectors.
M arket research which isve ry  im portantw hen 
we are planning indigenous production and 
sale such products. In one of our surveys we 
have found that Chennai market consum es 
2500 tonnes of micro feeds annually out of 
which 50% is met through im port.
O pportunities in feed sector
1. Im port and trade of m icro feed products 
through a one-stop-shop for aquaculture
products which is yet to begin in a state like 
Kerala.
2. Establishm ent of on-farm  feed making 
units for shrim p culture for which initial 
investm ent is low.
3. M icro feed production with indigenous 
m achines like the one functional in the 
CMFRI.
These aspects will be discussed in detail in a 
classroom  session which will be followed by 
a dem onstration of micro feed production in 
a tw in-screw  extruder.
Branded Feed Indigenous Feed
O n e stop A quaculture shop Sm all Scale Feed M ill U nit
SHRIMP DISEASES AND DISEASE MANAGEMENT
Dr. I .S. Bright Singh
Coordinator, Centre for Fish Disease D iagnosis and M anagem ent 
Cochin University of Science and Technology,
Lake Side Cam pus, Fine Arts Avenue, Cochin -  682016 
bsingh@ m d3.vsnl.net.in ; W eb: cfddm.org 
Phone/Fax: 0484 -  2381120
Introduction
In recent years, there has taken place an 
exponential growth of shrim p farm ing in 
coastal India because of the lucrative income 
earned by early entrants. However, the 
expansion of the culture w as not planned 
and m any vital scientific principles in site 
selection and m anagem ent were ignored. 
The defective w ater intake and drainage 
system s created a eutrophic condition of 
m any w ater resources. As a cum ulative effect 
shrim p culture ran into increasing ly com plex 
problem s like partial or mass m ortalities 
due to either diseases or environm ental 
im pairm ent. U ltim ately the sudden outbreak 
of white spot disease in late 1994, threatened 
even the very  existence of the industry.
This article deals with the im portant diseases 
observed m ainly in the culture ponds of 
coastal zones of India in general.
Infectious Diseases
Infectious d iseases are the ones w ith definite 
aetiologic agent and can be transm itted both 
vertically  and horizontally. Viruses, bacteria, 
fungi and protozoans cause these diseases.
Viruses
It is believed that illegal im port of the 
infected broodstock and seed to meet the 
seed shortage during 1994 resulted in the 
introduction of viral infections in India.
M onodon Baculovirus (M BV) and System ic 
Ectoderm al and M esoderm al Baculovirus 
(SEM BV) now called W hite Spot Disease
Virus (W SDV) and Hepatopancreatic Parvo 
-  like Virus (HPV) have been the most 
im portant viruses recorded in India besides 
the not so confirm ed presence of Infectious 
Hypoderm al and Haem atopoietic Necrosis 
V irus (IHHNV) and Yellow Head V irus (YHV) 
(Flegel, 1997)
Monodon Baculovirus (MBV) Disease
M BV infects all life stages of Pm onodon and 
P indicus and is transm itted vertically  from 
the brood-stock to the eggs and horizontally 
from one pond to another through the 
virions and occlusion bodies. Broodstock 
may be the carriers, though they do not 
exhibit any pathological signs as long as the 
environm ental conditions are favourable. 
Seed production in hatcheries is greatly 
affected by M BV infection. M BV can be 
identified by the presence of round occlusion 
bodies in the nucleus of the hepatopancreatic 
cells. M oribund shrim p exhibit d iscoloration 
of the body. Under ideal rearing conditions 
the virus do not cause any abnorm al m ortality 
of larvae and post larvae. The m ajor clinical 
signs are reduced feeding and growth rates 
and an increase in gill and surface fouling. 
Severely infected prawns may display a white 
hepatopancreas and midgut.
M BV form s large, roughly spherical, oesino 
philic, polyhedral occlusion bod ies(O B 's)w ith  
in the nuclei of hepatopancreatic cells. OB's 
may occur singularly or in multiples. Early 
infection m ay be detected by the presence 
of hypertrophied nuclei with marginated 
chrom atin and displaced nucleolus. In heavy
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in fections the anterior m idgut epithelium  
m aya lso  be infected (Lightner, 1983, Lightner 
et al., 1983 and Lightner, 1988).
Definitive diagnosis is based on the 
histological dem onstration of oesinophilic 
O B'sw ith in  the nuclei of hepatopancreocytes. 
OB's m ay also be detected in fresh squash 
preparations of the hepatopancreas stained 
w ith 0 .5%  aqueous m alachite green. DNA 
probes for M BV have been developed in 
several countries and are the most reliable 
method of detecting M BV infection. A 
com m ercial d iagnostic probe is available 
from  DiagXotics Co. Ltd., W ilton CT and 
prim ers for PCR diagnosis have been 
published by Chang et al.(1993). A  new 
method of M BV reaction PCR has been 
developed (Belcher, 1997).. This detection 
assay provides inform ation about each MBV 
isolate at DNA level and the inform ation can 
be used to distinguish isolates and allow 
genetically sim ilar isolates to be grouped 
according to viru lence or geographic origin. 
Otta et al. (2003) could detect M BV in 54% of 
post-larval sam ples by PCR
M BV is transm itted by ingestion of free 
v irus and OB's and by cannibalism  (Paynter 
et al., 1992) and vertically  from brood stock 
to offspring (Bonam i etal., 1986). W ater 
borne transm ission has been dem onstrated 
suggesting its capability to remain alive in 
the environm ent of the polyhedral occlusion 
bodies. (Natividad and Lightner., 1992 and 
Federici, 1986).
M BV is controlled in hatchery by avoiding 
contam ination and by strict disinfection 
regim es. Infected anim als should be 
eradicated and rem oved from the facility 
(Lightner, 1988). All equipm ent tanks should 
be disinfected routinely between batches 
of larvae and the equipm ent used in the 
spawning area should be segregated from 
the hatchery. Eggs should be separated 
from  the spawner faeces in which M BV OB's 
m ay be present. W ashing eggs with clean
seawater, iodophore (20 ppm for 30 seconds) 
and form alin lOOppm for 30 seconds and 
a subsequent wash of naupliai with 100 
ppm form alin for 30 seconds and 50 ppm 
iodophore has been recom m ended (Chen et 
al., 1992) have been recom m ended.
Under farm ing conditions, severe MBV 
infection leads to stunted growth, a situation 
that makes the whole growout phase 
nonviable.
Stocking ponds with M BV free post larvae is 
the only w ay out to escape from this virus 
under the present situation.
White Spot Syndrome Virus
W hite Spot Syndrom e Virus (W SSV) now 
called W hite Spot Disease Virus (W SDV) is 
responsible for severe infection and mass 
m ortalities in Pm onodon and Pindicus 
and cause the most viru lent W hite spot 
d isease in the late 1994 in India. The virus 
is known as hypoderm al hem atopoietic 
necrosis baculovirus (IHHNV; Huang et 
al., 1994) in China, rod-shaped nuclear 
v irus of P.japanicus (RV-Pj; Inouye et al.,
1994) in Japan, China and Korea; System ic 
Ectoderm al and M esoderm al Baculovirus 
(SEM BV; W ongteerasupaya et al., 1995 and 
W ngteerasupaya, 1996) in Thailand; W hite 
Spot Baculovirus (W SSV; Wang et al., 1995, 
1997) in Taiwan and SEM BV in Bangladesh 
(Ahm ed, 1996).
All viruses in this group are reported to be 
ve ry  sim ilar in m orphology and replicate in 
the nuclei of infected cells. Lightner et al., 
(1997) consider them to be similar, if not 
the sam e virus. W hite Spot Syndrom e Virus 
is not a baculovirus (Volkman et al., 1995) 
so it is preferable to refer to it as W hite 
Spot Syndrom e Virus or WSSV. Recently 
it is renamed as W hite Spot Disease Virus 
(W SDV).
The most com m on sym ptom  of this 
infection is appearance of white spots in 
the exoskeleton. W hite spots are more
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conspicuous in the shell of P.monodon than 
in R indicus. It is a system ic intranuclear virus 
affecting gills, hepatopancreas nerve cord, 
antennal gland, cuticular epithelium  and 
lymphoid organ and for that matter all organs 
and tissues of ectoderm al and mesoderm al 
origin. Most of the affected shrim p exhibits 
abnorm al swim m ing behaviour, loss of 
appetite, lethargy and finally  mass m ortality 
occurs usually w ithin a period of 3-7 days.
The infected prawn m ay d isp lay pink to 
red discolouration of the body surface and 
appendages.
The infected cells are characterized by 
hypertrophied nuclei w ith m arginated 
chrom atin and oesinophilic to basophilic 
intranuclear inclusions. D iagnosis of white 
spot syndrom e depends m ainly on the 
dem onstration of oesinophilic to basophilic 
inclusion bodies in stained fresh squashes 
or im pression sm ears of ectoderm al and 
m esoderm al tissues. Feulgen-positive intra 
nuclear inclusion bodies m ay be identified 
in cuticular epithelial cells and connective 
tissue cells. As a rapid field test for W SSV 
the gills and epithelium  under the carapace 
are excised stained with haem otoxylin and 
eosin, m ounted and then viewed as squash 
preparation (Flegel and Sriuriairatana, 1993). 
The infection m ay further be confirm ed by 
electron m icroscopy.
Diagnostic DNA probes have been developed 
(W ongteerasupaya e ta l., 1996)and published 
prim ers are available for PCR assays (Kimura 
et al., 1996, Lo et al., 1996a and b). In India, 
two com m ercial PCR kits have been released 
by M/s. M angalore Genei Pvt. Ltd., Bangalore, 
M/s. M angalore Biotech, Mangalore.
Recent experim ents and surveys 
using d iagnostic PCR have shown that 
app ro xim ate ly fo rtyarth ro p o d sact as carriers 
of WSSV. W ithin the culture system W SSV is 
transm itted by cannibalization of moribund 
prawns and carcasses or via contam inated 
w ater (Chang et al., 1996). Crustacean
carriers that enter prawn ponds may transm it 
the v irus when they die and are eaten by 
prawns and m ay m echanically transm it the 
virus between ponds by releasing captured 
prawns from over neighbouring ponds. 
Transm ission of the v irus through post larvae 
is unequivocally established. However, the 
mode of transm ission of the v irus from the 
parent to nauplii is a controversial issue. 
One school of thought is that the virus 
gets transm itted through infected Oogonia 
(Kou et al., 1997) and (M ohan et al., 1997). 
M eanwhile the other school says that the 
virus kills the infected mature egg cells 
before m aturation (Lo et al., 1997) and a 
direct transm ission through the infected 
eggs is a remote possibility.
Literature says that the virus can remain 
v iab le in seawater for 4 to 7 days. But our 
experience is that the virions in seawater can 
remain v iab le for only 3 days (unpublished).
W SSV is being controlled by the use of 
closed and sem iclosed system s involving 
the pretreatm ent of w ater w ith form alin or 
chlorine (10 ppm effective concentration) 
and storage of a n yw a te rto  be exchanged for 
more than three days for solar d isinfection. 
It is likely that, effectiveness of treatm ent 
would depend upon the quantity of virus 
present in the system . Elim ination of fresh 
feed from the diet, exclusion of potential 
carriers from prawn culture ponds and PCR 
screening of post larvae prior to stocking 
and im plem entation of closed system with 
toping up of w ater or closed recirculation 
system coupled w ith biorem ediation are also 
recom m ended as m anagem ent measures.
Hepatopancreatic Parvo-like Virus
This is a single stranded DNA virus observed 
in Asia including India. The virus has 
been found through out the world and 
has potential to infect different shrimp 
species. Mid juven ile  shrim ps are the main 
stages affected by th is virus. Gross signs
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of this disease are necrosis and atrophy of 
heptopancreas low shrim p growth, anorexia 
and an increase of epicom m ensal organism s 
on body surface and gill, secondary 
bacterial and fungal infection. M ortality has 
been observed under stressful conditions 
attaining 100% w ithin 4-8 weeks. (Guzm an, 
2000). A DNA d iagnostic probe has been 
developed by Mari et al., (1995) and is 
com m ercially available from DiagXotics of 
W ilton, Connecticut USA. Besides through 
d iagnostic PCR also it would be possib le to 
screen post larvae for the presence of HPV 
and also shrim p feces for non-destructive 
screening of brood stock.
Infectious Hypodermal and Haematpoietic 
Necrosis Virus (IHHNV) Disease
IH H N V is a probable parvovirus that has been 
found in the United States, South Am erica, 
South East Asia and Israel. The virus infects 
cuticular hypoderm is, blood cells, lymphoid 
organ and connective tissues. It m ay be 
present in larval stages as a latent infection. 
The presence of IHHN V is suspected in India, 
but no evidence has been obtained so far. 
It is distributed w idely in Penaeid culture 
facilities in Asia and Am erica and is believed 
to be enzootic in w ild  reservoir hosts such 
as Pm onodon (Brock and Lightner, 1990, 
Lightner et al., 1983a and Kalagayan, et al., 
1991).
P indicus may be infected w ith the v irus but 
do not show signs of the disease. Bonamie, 
et al., (1990) described the IHHN V DNA ss 
genom e and form s the basis for classification 
of the virus as a probable parvovirus.
The clinical signs of the disease include 
anorexia, lethargy and erratic swim m ing. 
Early larvae and post larvae, which have been 
vertica lly  infected, do not become diseased 
until they are older enough to be w ithin the 
size range of 0.05 to Ig  (Lightner, et al., 1983). 
Infected prawns have been observed to rise 
to the w ater surface, remain m otionless for 
a few  m om ents then role over and sink to
the bottom . This behaviour m ay be repeated 
until m ortality occurs which m ay be 90%. 
Pm onodon m ay appear clin ically normal 
when heavily infected w ith IHHN V (Flegal, 
1997).
IH H N V m ay be diagnoised by the 
dem onstration of Cow dry Type A inclusion 
bodiesusing routine histochem ica I techniques 
for light and electron m icroscopy. IHHN V 
specific gene probes have been developed 
for use in situ and dot blot hybridization 
(Lightner, et al., 1992; Mari et al., 1993). 
W ith these probes non-lethal screening of 
the brood stock can be perform ed with one 
pleopod as the sam ple. A d iagnostic PCR has 
also been developed (Lightner, et al., 1996).
It is believed that IHHN V m ay be transm itted 
vertica lly  from brood stock to their progeny 
(Lightner, 1983) but not proved beyond 
doubt. IHHN V resistant penaeid species and 
early life stages carry the virus latently and 
transfer to more susceptible species and 
life stages either via w ater or ingested with 
infected prawns (Bell and Lightner, 1984).
Effective control measures for IHHN V 
disease are not known. Avoidance of 
the v irus through quarantine is strongly 
recom m ended (Brooke and Lightner, 1990). 
Im proving farm m anagem ent practices such 
as lowering stocking densities, usage of 
nutritionally balanced feeds and stocking 
ponds with more resistant prawn species 
m ay reduce the disease of IHHNV.
The disease caused by IHHN V continues to 
be a chronic problem in all shrim p growing 
countriesand  in India sporadic incidents have 
been reported w ithout any confirm ation.
Yellow Head Virus Disease (YHVD)
Lim suwan (1991) first noted yellow  head 
disease (YHD) as a serious epidem ic of 
cultured Penaeus m onodon adults in central 
Thailand, South-East Asia and, later reported 
from  India too.
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YHV is an RNA virus (W ongteerasupaya et al.,
1995) with a num bero f properties in common 
with plant and crab rhabdo viruses (Nandala 
et al., 1997) YHV has now been shown to be a 
corona virus based on sequence inform ation. 
It affects prim arily juven iles to sub adult 
prawns (Boonyaratpalin et al., 1994).
Prawns with YHD disp lay yellow  colouration 
of the dorsal cephalothorax caused by the 
underlying yellow  hepatopancreas showing 
through a translucent carapace. W ith in the 
ponds, infected anim als, usually between 5 
and 15g (Linsuwan, 1991), begin consum ing 
feed at an abnorm ally high rate for several 
days until they stop feeding entirely. 
Subsequently, moribund prawns m ay be 
seen sw im m ing slow ly near to the edge of 
the pond. By the third day mass m ortality 
occurs and the entire crop is typ ica lly  lost 
(Chantanachookin, e ta l., 1993).
There is very  little gross pathology 
associated with YHD. Apart from pale yellow  
hepatopancreas and pale brown gills no 
other sign could be noticed. However, this 
sign w as also not seen in m oribund anim als 
in Thailand, suggesting that this m ay not be 
a reliable sign of YHD.
Diagnosis of yellow -head diseases is 
presum ptively based on the presence of 
clinical diagnosis and the h istory of disease 
in culture facility, region on species (Lightner,
1996). A hem ocyte staining method has 
been developed for the rapid diagnosis of 
the early stages of YHD (Anon, 1992). This 
involves taking a sam ple of haem olym ph 
from the ventral or cardiac sinuses, diluting 
the prawn haem olym ph in 10% seawater 
form alin, fixing it on a slide in methanol 
and staining with W right's stain and geimsa. 
Haem ocytes m ay then be inspected for 
nuclear pyknosis and karyorhexis by bright 
field m icroscopy (Nash, et al., 1995). A drop 
of undiluted haem olym ph m ay also be 
investigated for YHD using phase contrast 
microscopy. During the later stages of
infection when the haem ocytes have been 
depleted, YHD may be diagnosed, identifying 
characteristic basophilic pyknotic nuclei in 
rapidly stained gill m ounts (Flegel et al., 1995 
a and b). YHV infection m ay be confirm ed by 
TEM dem onstration of the non enveloped 
virions and filam entous nucleocapsids in the 
cytoplasm  of infected cells.
A d iagnostic RT PCR for yellow  head virus 
has been developed along w ith a diagnostic 
DNA probe (W ongteerasupaya, 1996). W orks 
are underw ay at C IBA to  develop a PCR based 
diagnostic kit for yellow  head virus.
YHV in Thailand is controlled using closed 
and sem iclosed system s (Lim suwan, 1991). In 
these system s, intake w ater is treated before 
use with calcium  hypochlorite at a rate of 
300kg/ha to kill w ild crustaceans that may 
carry YHV. In sem iclosed system s, no water 
exchange takes place w ithin the pond until 
30-60 days post stocking w hile  in closed 
system s there is no w ater exchange during 
culture cycle.
Additional preventive m easures such as 
excluding potential carriers, not using fresh 
feeds and not exchanging w ater for 4  days 
where it is known that an infected pond in 
the area is d ischarging w ater have proven 
effective against YHD (Flegel et al., 1997).
Bacteria
Bacteria are opportunistic pathogens usually 
causing infections secondarily in penaeids. 
They are always found in the shrim p body 
and p o n d w ate ran d  cause d isease only when 
the shrim p is exposed to stress. A num ber 
of bacterial infections have been found in 
culture shrim p from the larval stage to adult. 
Most of the isolates from the infected shrimp 
have been Vibrio spp. and others include 
Aerom onas and Pseudom onas spp.
Shrim p infected w ith bacteria shows 
discolouration of the body, necrosis of 
appendages and shell, aggregation of 
blood cells, lesions with the vital organs
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and loss of appetite. Bacterial infections 
in penaeid shrim p causes three form s of 
d isease conditions like erosions, lesions and 
septicem ia. W hen the bacteria infect body 
flu ids of shrim p, general septicem ia and local 
lesions like hepatopancreatitis, opthalam itis 
and enteritis develop. If the shrim p is infected 
by chitinovorous bacteria which are capable 
of shell lysis, blackened areas or brown spots 
form  on the exoskeleton. Bacterial infections 
are com m on in both hatcheries and growout 
ponds.
Luminous Bacterial Disease
Lum inous bacteria are more pathogenic 
to eggs and larval stages. It rarely affects 
juven iles and sub-adults in cultured ponds 
to a specific size. The lum inous bacteria. 
Vibrio harveyi, dom inate the isolates 
from  infected shrim p. Infected larvae and 
juven iles becom e lum inescent in the dark. 
Lum inous bacteria have also been isolated 
from  seawater with higher salinity, especially 
during summer. Mass m ortality often occurs 
in hatcheries during heavy infection. It has 
been observed that the growth of cultured 
P.monodon is drastically affected when the 
lum inous bacteria are present in pond w ater 
beyond 1x106 cells/m l. It is possible that 
the bacteria release certain toxins that may 
retard the shrim p growth.
Vibrosis
Vibrosis, also called bacterial septicem ia, is a 
system ic infection caused by Vibrio spp. The 
d isease results in mass m ortality of larvae 
post larvae, juven iles and adult shrim p. The 
com m on signs are erosion of appendage 
especially antenna I rot, d iscolouration of shell, 
red discolouration of gills, hepatopancreas 
and abdom en, aggregation of haem ocytes 
and hepatopancreatitis. The infected shrim p 
swim disorientedly, becom e lethargic and 
som e tim es exhibit vigorous m ovem ent 
of pleopods. During moribund stage the 
infected shrim p becom e translucent with
opacity (L ig h tnerand  Lewis, 1975).
V ibriosis is caused by a num ber of 
Vibrio species of bacteria including 
V.harveyi, V.vulnificus, V. parahaem olytius, 
V .alginolyticus, V.penaeicida and several 
other species of Vibrio (Brook and Lightner, 
1990 and Ishim aru, et al., 1995). There have 
been occasional reports of V ibriosis caused 
by V. dam sela, V.fluvialis and other undefined 
Vibrio spp. (Lightner, 1996). Vibrio species 
are part of the natural m icroflora of w ild 
and cultured prawns (Sinderm an, 1990) and 
becom e opportunistic pathogens where 
natural defence m echanism  is suppressed 
(Brook and Lightner, 1990). Eventhough they 
are associated with m ultiple aetiological 
agents, some vibrio  species or strains 
of certain species have been identified 
as prim ary pathogens (Owens and Hall- 
M endellin , 1989; Lavilla-Pitogo, et al., 1996 
and de la Pena, et al., 1995).
D iagnosis of vib rio  infection is based on 
clinical signs and histological dem onstration 
of rod shaped vibrio bacteria in lesions and 
nodules on haem olym ph. The organism  can 
be isolated on vibrio selective or general 
m arine agar plates. V ibriosis m ay be 
identified rapidly in the fluid using the A P I-  
20 NFT System which involves culturing vibrio 
colonies on A P l-N F T  strips and screening 
the colonies according to the directions 
(Lightner, 1996) on BIOLOG (an alternative to 
the A P I System ).
V ibriosis is controlled by regorous w ater 
m anagem ent and sanitation to prevent 
the entry of vib rios in the culture w ater 
(Baticados, et al., 1990) and to reduce stress 
on the prawns (Lightner, 1993). V ibrio in w ater 
colum n m ay be inactivated by a 30 m inutes 
exposure to 10 ppm chlorine. Antibacterials, 
w hen, a re added in to growout system , should 
be through diet, at a concentration required 
for inhibiting vibrio in haem olym h. Only 
perm itted antibacterial com pound should be 
used, that too by binding on to pelleted feed
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with a good binder. Adm inistration should 
be done during tim es of good consum ption 
of feed. Before harvest, a w ithdrawal period 
of 15 to 20 days has to be given to facilitate 
excretion of the com pounds.
As prophylactic measure, form alin killed 
V.penaeicida and other Vibrio species have 
been reported successful in P. japonicus 
and P. m onodon by incorporation in to 
m icroencapsulated feeds (Itam i, et al., 1991). 
Im m unostim ulants have been reported to 
have some effect in controlling the moralities 
associated w ith V ibriosis (Itam i, et al., 1996). 
Creating optim um  environm ental conditions 
to the shrim p is the highly recom m ended 
practice to help the anim al w ithout vibriosis. 
Application of antagonistic Pseudom onas 
(Anon, 2005 ) M icrococus sp. (Jayaprakash  et. 
al., in press ) and vibriophages (Anon 2005) 
are the em erging prophylactic measures in 
the control of vibriosis
Shell Disease
It is also called black spot disease, com m only 
observed in juven iles and adult penaeids. 
Affected shrim p exhibit brown to black 
necrotic lesions on the shell. Chitinovorous 
bacteria like Vibrio spp. and Aerom onas 
spp. have been isolated from the lesions. 
Gross signs of the disease include focal 
m elanization on the exoskeleton and the 
underlying m em branes. The tissues rarely 
are affected in advanced stages of infection. 
The sym ptom s are removed w ith the cast 
exoskeleton. The affected shrim p do not 
die from this d isease alone. Form ation of 
localized necrotic pits and fluid filled blisters 
or hem atom a, especially on carapace can 
also be considered as part of shell disease.
Tall Rot
Several species of ch itinovorous bacteria 
cause tail rot. The infection is more prevalent 
when the w ater contains heavy load of 
organic material, which favours the growth 
of pathogenic bacteria, which accum ulates
at the pond bottom . In the early stage of 
infection, the edges of uropod turn b lackand 
fluid-filled blisters form at the tips leading to 
the necrosis and erosion of the tail margin. 
These parts regenerate by the next moult if 
the pond bottom quality is im proved.
Chronic Tall Rot
In the chronic tail rot, necrosis and 
putrefication result in the tail muscle. This 
condition is usually preceded by a general 
muscle necrosis, which is less serious. These 
shrim ps usually die w ithin a few  days.
GIN Rot
M elanized lesions develop in the gill tissue 
during early stage of infection and finally 
necrosis takes place, resulting in gill rot 
condition. Som etim es the inner lining of 
branchiostegite is also affected.
Bacterial Red Disease
It is caused by a group of bacteria belonging 
to the genus Vibrio, Aerom onas and 
Pseudom onas. Red disease is also caused by 
aflotoxins and environm ental stress. Affected 
shrim p exhibit reddening of tail, pleopods 
and legs. The size of hepatopancereas 
reduces. M oribund shrim p develop a white 
area under the exoskeleton, at the base of 
the rostrum . Red disease results in mass 
m ortalities also.
With the onset of mortality, the affected 
shrim p quickly become red when compared 
to the healthy harvested shrimp.
Fungi
Fungi are opportunistic pathogens in 
aquatic environm ent. M ay be because of 
the less epidem ic nature very  less efforts are 
made to understand the epizootio logy and 
epidem iology of fungal d iseases in shrimps. 
However, the known fungal d iseases are 
listed below.
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Fusariosis
Fusariosis or black gill d isease is caused 
by the im perfect fungi Fusarium solani. 
All penaeids are potentially susceptible to 
it and is a result of poor pond conditions. 
The organism  is ubiquitous and present in 
soil and detritus. Infected anim als show 
lesions on the gills, appendages and /  on 
cuticle resulting even in lose of appendages. 
M ortality m ay be associated w ith the 
production of m ycotoxines. The disease is 
diagnosed m icroscopically on the basis of 
lesions and dark colouration of gills and the 
dem onstration of fungal hyphae and conidia 
w ith in the haem ocytic nodules. Infection 
starts from  conid iospores present in soil and 
w ater follow ing invasion of slight cuticular 
wounds. Extrem ely difficult to control 
through m edication and the best option is 
avoidance, reducing crowding and there by 
cuticular injury.
Larval mycosis
Larval m ycosis is caused by Phycom ycetes 
fungi such as Leginidum , Sirolpidium , 
Haliphthorus, Phythium , Leptoleginia.. Eggs 
and larvae of most penaeid species are 
susceptib le to the fungi. Infected larvae 
becom e im m obile and sink to the bottom of 
the tank when w ater circulation is stopped. 
Secondary bacterial infection m ay occur. 
Once infected the fungi grow unrestricted 
and eventually replace most of the prawn 
m uscle and soft tissue. Fungi hyphae and 
discharge tubes are v isib le w ithin the body 
and zoospore discharge tubes m ay be 
observed protruding through the cuticle. 
D iagnosis is based on the dem onstration 
of discharge tubes with term inal vesicles 
containing zoospores. The fungi are 
introduced to hatcheries by Brood stock 
and their spore can survive in seawater for 
longer periods and readily attach and encyst 
on the cuticle of the eggs and larvae. Larval 
m ycosis seldom  causes disease in hatcheries 
w ith sound m anagem ent practices. However
various chem icals such asTrifuralin , M alachite 
green. Form alin, Potassium . Perm anganate 
and Benzalkonium  chloride effectively 
destroy fungal spores in hatcheries.
Protozoa
Protozoan pathogens are of two broad 
categories, those, which infect externally 
and the ones, which m ultiply internally. The 
external parasites can induce gill obstruction 
(brown gill) and low oxygen transport, 
anorexia, reduced locom otion, low growth 
and high susceptib ility to infection by 
opportunistic bacterial pathogens. The 
main external protozoa are Zootham nium , 
Vorticella, Anophrys, Acinecta sp.Epistylis, 
Lagenophrys and Ephelota. M eanwhile 
Gregarines, M icrosporidium  and 
Haplosporidium  represent internal protozoa. 
These organism s need a second host fore 
com pleting the life cycle.
Microposridiasis
Thediseasecom m onlyknow nascotton shrimp 
or milk shrim p is caused by three genera of 
m icrosporid ians such as Agm asom a penaei, 
Am eson (Nosem a) nelsoni and Plestophora. 
These ubiquitous m icrosprodians infect 
juven iles and adult cultured and w ild penaeids 
having a w orldw ide distribution. Most 
m icrosporid ians infect and replace striated 
m uscle causing a characteristic opaque white 
abdom en. M eanwhile Agm asom a penaei 
infect blood vesicles, heart, gonads, gills, 
hepatopancrease, gut and connective tissue 
as well as muscle. Infected gonad appears 
w hite and hypertrophied w hile multiple 
tum or like swelling m ay be form ed in the 
gills and subcuticu lar tissues. D iagnosis 
is by m icroscopy and histology, where 
m icrosporidian are detected. Transmission 
is through spores released in the faces of 
m arine anim als such as finfishes, which 
act as conditioning or interm ediate hosts. 
M icrosporid iasis is not considered a major 
disease of cultured prawns. However opacity
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of abdom inal m usculature is a marketing 
problem.
Gregarines
The gregarines which infect shrim p falls 
under three genera such as Nem etopsis, 
Paraophioidina and Cephalolobus. All 
penae idsare  potential h o ste sto th is  parasite. 
Gregarians require at least two hostes, a 
mollusc or an annelid worm  in addition to 
the crustaceans to com plete their life cycle. 
This suggests that the infection can be 
avoided by removing the interm ediate host 
from the culture facility. Trophozoites and 
gam etocytes of these parasites occur in the 
leuman and are often attached to the lining 
of the intestine. This m ay lead to reduced 
absorption of food from  intestine and 
occasional intestinal blockage. The parasites 
can be detached from intestinal content 
preprations.
Haplosporidians
Hepatopancreatic haplosporid iosis is 
produced by haplosporidia. Eventhough no 
clinical signs of haplosporidian infection have 
been reported infected anim als m ay show 
poor growth. The parasites are restricted 
to the hepatopancreatic tubules of infected 
prawns occurring in the cytoplasm  of the 
tubule epithelial cells causing hypertrophy 
as the cytoplasm  is replaced by multiplying 
plasm odia. Infected cells are ultim ately 
destroyed, releasing uninucleate stage of the 
parasite in to the lumen. M oderate to heavy 
haem ocytic inflam m ation and encapsulation 
may occur around heavily infected tubules. 
D iagnosis is based on the dem onstration of 
m ultinucleate plasm odia in epithelial cells of 
the hepatopancreas. Haplosporidiosis is rare 
and insignificant econom ically.
NON INFECTIOUS DISEASES
Ectocommensals
Filam entous bacteria and ciliate protozoans 
are common ectocom m ensals of
shrim p. Rarely occurrence of arthropod 
ectocom m ensals has also been observed. 
These ectocom m ensals usually do not cause 
significant dam age to the body surface of 
the shrim p and they sim ply use the host 
as substratum . Som etim es the ciliate and 
bacterial ectocom m ensals cause respiratory 
and locom otory difficulties when present at 
a higher density.
Filamentous Bacteria
Leucothrix mucor, a filam entous bacterium 
has been found to accum ulate on the gills 
and appendages of shrim p. This problem 
is observed more often in larvae and post 
larvae stage. In the adult shrim p filam entous 
bacterial growth is rarely observed on 
gills, p leopods and setae of uropods. Each 
bacterial filam ent is unbranched with a chain 
of square-shaped cells. Overcrowded shrimp 
and w ater enriched with nutrients are the 
conducive factors for the growth of bacteria. 
The bacteria cause m ortalities due to hypoxia 
and moulting inhibition, when present in 
higher density.
Ciliate Protozoans
Stalked peritrichous ciliates like Epistylis 
spp., Zootham nium  spp. and suctroians like 
Acineta are the com m on ectocom m ensal 
protozoans. They affect all the life stages of 
penaeids and form  a fuzzy mat on the shell, 
appendages, gills and even eyes. Epistylis 
spp., usually infests shell and appendages 
where as Zootham nium  spp., prefers gills. 
Heavy infestation results in the hindrance of 
respiration, locom otion and m oulting. The 
shrim p becom e restless and frequently come 
to the edges of the pond, especially in the 
morning. Infestation becom es severe with 
the increase of stocking density and organic 
matter.
Brown gills develop when the gills a re severely 
infested by Zootham nium  spp. It seem s that 
P.semisulcatus is more susceptib le to Epistylis 
spp. and the pleopods are often more heavily
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infected. Epistylis d iffers from Zootham nium  
by lacking a central contractile m yonem e in 
the stalk.
Arthropods
A variety of arthropod ectocom m ensals and 
fouling organism s like isopods, barnacles 
and insect eggs are occasionally found to 
attach on to the body of the shrim ps, when 
the moulting of which has alm ost ceased. In 
P.monodon an isopod parasite Bopyrus spp. 
has been found to attach in branchiostegal 
chamber. Large sessile barnacles grow on 
the shell of adult shrim p. Som etim es aquatic 
insects lay eggs on the body surface of the 
older shrimp.
Nutritional Diseases
Nutritional im balances result in a variety of 
diseases, which need further investigation. 
However, the incidence and mortality, 
because of them , is negligible.
Black Death Syndrome
Black Death or 'Shrim p Scurvy' has been the 
w ell-understood and described nutritional 
deficiency disease. It occurs rarely in extensive 
and sem i-intensive cultures but frequently 
observed in intensive and super-intensive 
cultures w here the natural food availability 
is m inim um . Shrim p with Black Death exhibit 
m elanized lesions in the epithelial and 
connective tissues of the cuticle, eye stalks 
and gills.
Chronic Soft-Shell Syndrome
The chronic soft-shell syndrom e is of 
m ultiple etiologies. The ch ief characteristic is 
persistent soft-shell even during interm oult 
period (Fig. 15). The suspected causes of the 
syndrom e are nutritional deficiencies and 
poor soil and w ater quality. The w ater quality 
in m any regions of the coastal zone of India 
is considered low because of pesticide 
contam ination from  agricultural effluents. 
Soft shelled shrim p are more susceptible 
to surface fouling organism s. They become
w eak and die eventually. These shrim ps are 
not fit for processing and hence rejected in 
the market or fetch low price.
Red Discolouration
Red discolouration w as rarely observed in 
the juven iles of pond reared P. m onodon. It 
is caused by aflotoxins and environm ental 
stress. Im proper storage of feed leads to 
the growth of fungi that produce aflatoxins 
and caused red disco louration. Affected 
shrim p exhibit reddish discolouration of 
the shell, gills and appendages. M icrobial 
toxins present in the spoiled feed or in the 
detritus of ponds rich in organic matter are 
responsible for the occurrence of the disease. 
It is suspected that high inputs of lime during 
pond preparation (4 tons/ha.) and ve ry  high 
levels of carbondioxide (30-60 ppm) to be 
the cause of this condition.
Stress induced red discolouration can be 
reversed if the affected shrim p are taken out 
of pond w ater and kept in aquarium  for a few 
hours. Red d iscolouration does not cause 
significant econom ic loss. Carotenoids are 
released from the affected hepatopancreas 
and are flushed into the blood which im part 
red colour to the body of the shrimp.
Exuvia Entrapment Disease (EED)
BED is characterized by partial m oulting or 
m oult inhibition. It is com m only observed 
in the sub adults of Pm onodon cultured in 
subsoil water. M ortality occurs in the middle 
phase of m oulting. The old exoskeleton 
adheres to the underlying skin and the 
affected shrim p seem s lacking in stam ina 
to moult. Nutritional im balances and 
w ater quality deterioration have been the 
suspected causes.
Blue Discolouration
Shrim p with distinct or light blue 
discolouration were observed occasionally. 
The two main reasons for this condition 
were astaxanthin deficiency in feed and
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environm entally induced stress.
ENVIRONMENTAL DISEASES
Often, sudden and w ide fluctuations in 
w ater quality param eters like dissolved 
oxygen, salinity, tem perature and pH result 
in abnorm al conditions in shrimp.
Abnormal Gill Colours
Gill diseases and abnorm al gill co lours are 
the very  frequently observed problem s in 
pond reared shrim p. In the affected-shrim p, 
gills acquire different co lours such as black, 
brown, red, orange and yellow . These 
colour changes in the gills are due to many 
reasons like necrosis, presence and action 
of pathogens, accum ulation of soil particles 
and organic material, low dissolved oxygen 
and pH, plankton die off etc. m ortality is 
usually high when the gills are severely 
affected. Heavy w ater exchange m ay abate 
the seriousness of the condition.
Soil particles and organic sedim ent 
accum ulates on the pond bottom when the 
w ater exchange is m inim um . As the shrimp 
always stay at the pond bottom these deposit 
on the gills which results in brown gill. It s 
frequently observed in the cultured ponds 
with low w ater depth and heavy growth of 
benthic algae.
Black gill syndrom e in penaeid shrim p is 
ve ry  com m on and has m ultiple etiologies. 
It is caused due to accum ulation of soil 
particles and dead plankton on the gills, 
Zootham nium  infestation, presence of toxic 
pollutants like cadm ium , copper, am m onia 
and nitrate. Shrim p with black gills lose 
respiratory effic iency and the consequent 
m ortalities may reach as high as 80 per cent.
Red gills are usually observed in sub-adults 
of P.monodon during night tim e and early 
morning hours when the dissolved oxygen 
is low. This condition is also found in the 
shrim p with red disease. M ortalities due to 
red gills are uncom m on.
Orange gills are also found in the shrimp 
growing in ponds built on acid sulphate soils 
w ith low pH. Leaching of acidic w ater from 
the pond dykes during rains also causes 
orange gills. Th is w ater contains Jarosite 
crystals orange in colour, the accum ulation 
of which result in orange gill condition.
In those ponds with rich bloom of 
phytoplankton dom inated by diatom s, shrimp 
develop yellow  gills due to accum ulation of 
diatoms.
Muscle Necrosis
M uscle necrosis results in penaeids when 
shrim ps are exposed to stress-inducing 
conditions like low dissolved oxygen, 
abnorm al levels of tem perature and salinity, 
overcrow ding etc.The characteristic symptom 
of th is condition is whitish appearance of tail. 
Affected shrim p may recover if the condition 
is early and stress is rem oved. An advanced 
condition leads to a more serious chronic 
tail rot, which is a lready described. Muscle 
necrosis w as noticed to be more prevalent in 
polyculture ponds w ith Indian major carps.
Cramped Tall
Cram ped tail or body cramp is thought to 
be a result of sudden changes in salinity 
and tem perature and internal im balance of 
potassium ions. Cram ped shrim p develop 
dorsal flexure of the abdom en that can not 
be straightened. Im proving w ater quality 
param eters can reverse the condition. But 
the shrim p w ith advanced stages can not 
move and lie on their sides. These shrim ps 
will become an easy prey to cannibalism . The 
exact cause of this condition needs further 
investigation.
Blisters
Hem olym ophom as, com m only called 
blisters, were very  frequently observed in 
pond reared shrim p. Fluid-filled blisters 
form on the inner and outer surface of the 
branchiostegite and ventro-lateral portions
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of the abdom inal pleural plates. Blisters 
are fluid-filled structures accum ulated with 
blood cells. In m ajority of the cases it was 
noticed that the blisters form  on the inner 
surface of left branchiostegite only. The 
cause of this condition is not clear. Shrim p 
w ith hem olym phom a in gill cham ber may 
die due to difficulties in respiration, because 
o fth e  pressure applied in g illsand  hindrance 
of w ater flow  over the gills.
Gas Bubble Disease
Supersaturation of pond w ater with 
atm ospheric gases like nitrogen and oxygen 
cause gas bubbling. M icroscopic gas bubbles 
form  in the gill tissue and the carapace 
becom es swollen that results in swollen gill. 
The head of affected shrim p looks larger 
than normal and they eat less. The early 
condition of swollen gill can be remedied. 
In advanced stages, the num ber of bubbles 
increase greatly in the body tissues which 
result in death. The dead shrim p float to the 
surface of w ater with the head exposed out. 
Gas bubble disease is not com m on but is 
serious when occurs.
Whitish Discolouration of Shell
It is caused by the accum ulation of organic 
material on the shell of shrim p. The shell 
of affected shrim p becom es rough and 
dull-coloured w ith white patches. These 
shrim ps cannot moult. It w as noticed that 
the poor bottom conditions and inadequate 
w ater exchange leads to this condition in 
P.monodon. Heavy w ater exchange with 
im provem ent in pond bottom quality may 
abate this problem.
TOXIC CONDITIONS
Rarely, som e species of d inoflagellates, blue 
green algae, d iatom s and certain m icrobes 
secrete toxic substances, which are thought 
to be responsible for toxic conditions in 
pond-cultured shrimp.
Haemocytic Enteritis
Bloom s of Oscillatoria spp. causes hem ocytic 
enteritis in the juven iles and sub-adults 
of P.monodon. In the affected shrim p the 
gut becom es red and mucosal epithelium 
undergoes necrosis w ith hem ocytic 
inflam m ation. Mass m ortality is noticed 
w ithin two days of the onset of the problem. 
Secondary bacterial infection of V ibrio spp. 
has also been noticed.
Other Toxic conditions
It w as observed that certain species of 
dinoflagellates and diatom s cause rapid 
mortality, even upto cent percent in post 
larvae of Pm onodon in the first month of 
stocking.
In several ponds, b loom s of toxic Rhizosolenia 
spp. were observed which cause physical 
irritation to the gills in the sub-adults of 
Pm onodon . These shrim p were restless 
and jum ping  out of w ater frequently during 
daytim e also. It w as also noticed that feed 
consum ption w as decreased during these 
days. But no m ortality w as observed.
DISEASE OF UNKNOWN AETIOLOGY
There are certain conditions and 
abnorm alities in cultured penaeid shrimp, 
the causes of which are unknown and hence 
term ed m ysterious.
Winged Branchiostegite
It has been observed that the carapace 
covering the portion of gills is laterally 
enlarged and curled like w ings in the 
juven iles and sub-adults of Pm onodon. (Fig. 
18). In som e cases the gills are normal while 
in others the gills lose their normal integrity. 
This condition is most com m only observed 
in the shrim p being cultured in subsoil water. 
Nutritional deficiencies, m ainly calcium 
and heavy metal poisoning are suspected 
as causative agents. Adm inistration with 
vitam in C, calcium  and Lactobacillus has 
eased the situation and shrim ps regained
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norm alcy after the moulting.
Depigmented Shrimp
Rarely, Rm onodon w as observed with heavy 
loss of p igm entation. These shrim p lose 
their original brilliant co lour and turn alm ost 
colourless or brown.
Structural Deformities
Structural deform itiesare prevalentin som eof 
the cultured-shrim p with hatchery-produced 
stock. Most com m on deform ities observed 
in Rm onodon were eye ball degeneration, 
laterally curved abdom en, undeveloped 
rostrum, tum orous outgrowths on the 
shell, muscle swellings in the abdom inal 
segm ents, curled antennae, rolled antennal 
blades and enlargem ent of single eye ball to 
an abnorm al size, i.e., opthalm itis. chem icals 
and antib iotics used in hatcheries to control 
d iseases and to im prove larval survival may 
interfere w ith gene expression, resulting in 
structural deform ities of this kind.
Recently one particular deform ity, i.e. 
presence of additional pair of uropods that 
are developed by m odification of last pair of 
pleopods, w as noticed in Rm onodon, which 
might be attributed to, that of gene mutated 
expression.
Emaciation
Emaciated shrim p have greatly resorbed 
muscle tissues. Em aciation may result from 
nutritional im balance or loss of feeding 
behaviour. These shrim p are called loose 
shrim p, which are not to be confused with 
the soft-shelled shrim p. Affected shrim p do 
not moult and shell and gills m ay turn dark, 
thus making them  unattractive in the market.
Tumors
Tumors were observed occasionally in 
cultured shrim p. An overgrowth of muscle 
protruding through the jo in ts  of abdom inal 
segm ents and ventral portion of telson was 
observed. Rollutants m ay be responsible for
the developm ent of tum ors.
Green gill
Though very  rare, green gill condition was 
observed in the sub-adults of Rm onodon. 
This may be due to accum ulation of certain 
pigm ents in the gill tissue and exposure of 
shrim p to heavy m etals like copper. It was 
also noticed that the gills regained their 
original colour subsequently.
INTEGRATED DISEASE MANAGEMENT
Apart from viral pathogens most of 
bacterial fungal and protozoan pathogens 
are opportunistic which require conditions 
unfavorable for shrim ps to cause infection. 
There fore an appropriate disease 
m anagem ent strategy should be evolved to 
im plem ent at field conditions integrated with 
the culture practice. This include selection 
of disease free (pathogen free) seed from 
disease free broodstock. Developm ent and 
m aintenance of pond conditions having the 
param eters w ithin the range, im plem entation 
of biorem ediation for active removal of 
detritus from pond bottom , unionized 
am m onia from the w ater colum n and 
lessening the form ation of hydrogen sulfide 
from the sedim ent and biorem adiation of 
the same. Rrom inent environm ental quality 
param eters to be managed are dissolved 
oxygen (>3.0 ppm.) alkalin ity (50-80 ppm.) 
unionised am m onia (<0.01 ppm.) nitrite 
(<0.1ppm .) H2S (< O.OBppm.), pH 7-8.5 soil 
Eh (> -lOOmv) and sufficient phytoplankton 
bloom to have sechi disc reading of about 
30 cms. Apart from th is application of an 
appropriate gut probiotic antagonistic to 
vibrios, vitam in c, prior to m olting, digestive 
enzym es after molting, feeding calcium  and 
m agnesium  prior to harvest are the major 
m anagem ent measures to be adopted for 
preventing the occurrence of d iseases in 
grow out system . The inevitable com ponent 
of the m anagem ent strategy is the routine 
health assessm ent of the stock.
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Closed System Shrimp Culture
Earlier it w as believed that frequent w ater 
exchange should be of great use in m anaging 
health of the rearing stock. But-recent 
studies indicate that w ater exchange alters 
the param eters and disturb the chemical 
and biological equilibrium  of hypolim nione 
and the w ater colum n. Since shrim ps are 
Poikulotherm ic anim als they m ay find 
difficult to accom m odate the changes 
occurring frequently. A cum ulative impact 
w ill be outbreak of disease especially of virus 
aetiology. Considering these facts a closed 
shrim p grow out package has been developed 
w ith integrated disease m anagem ent by 
the Center for Fish Disease D iagnosis and 
M anagem ent and im plem ented successfully 
in several farm s in Kerala. The Center is in a 
position to extend th is as a service to those 
w ho are need of such a technology.
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(5Jr3(?5)^ 6)o03O6rri(?5)6)CrO (5Jr30Jl6)S CDIcTO^o CD0(00go 
o03(O1(2®1(TB o03^O6nrR5)OJlaJQ:2)1(U3 CD(212^6)S (2(U3crO^OJl 
oJ6T01q:2)1(U3 a^ (D T 0 0 0 ^ 6 rri. a^ cr0 0 (u 3  (O^i2j1o03^OOJO 
6)6r0cr0(?5)1cD0(u3 ^ o j oj^ 0 (^TB(20(00Q:2)1§06r0 oJ(0
6)c06) (5Jr3Ol0:2)6)(^S^Cr0(U)'.
a^cBCSOaJgcro CTO^ (Boo(TBcro1cro o^cro c/Docro 
C(?5)‘1q:2) c d o (2(d to 1(u3 (5jr3o1o:2)6)(^s^cro o03Oq:2)(u3 
(2(u3cro^o c/D f^ao^ ajoc/Do:2)6si3g1aj^ o ojg(5(DTO0 
oj^ cr0(?5)06r0. (5jt3(u3(^ o co f^ao1 0^(u3 O03^ g6si3o5, 
oJO O (2 S o03O5 (g )jS6gT3 l(g )°](0 (oJ(gf3C/& (gT5)jgg 6)iiJ(212‘1(TB 
6) o03§^o03O5 (2 0  ^aj(BCCrOO(?5)CrO^o03O5 a^ Cro10JQ:2)1(U3 
oj^ ooJo03(2oq:2)1 o03^ oad1 6)i2j(2^ooj^ cro (2(u3cro (^206r0 
o03(O1(2®1(TB.
oJ OJg(5^6)Q:2)(DTOlQ:2) o03(O1(2®1(TB 750 i(f)Oo
0 j6 ) (0  0 j(0^ 6)(2© 3la j^ o  150 (2 (^?5)(U3 250CC/)0o O J6)(0 
0 ja j^ (^ (2 ^ g ^  (2(U3crO^6S13O5c&6)06T0 Oj1oJ6rolQ:2)1(U3 
o03^S^(?5)(U3 (S^OJC/D^c&6)0(5 g g ^ (U ) ' . 650(0 ^aJOC/DQID 
6Sl3g1(U3 (2 0  (D 0 S (T B  (2(U3cTO^ ^CD6S13gOQ:2) (^^(21(76, 
(0)1(0^(0), 6)i2J(212‘1(TB, 0 j(0 0 (u 3 , o03OgO6T^1 a^Cro10JCQ ; 
6)c06)O(^(B(2O, 650Q:2)0(BQ:2)0 o03(O1(2®1(TB o03^oad1 6)iiJ(2^ 0
0 j^ c r0(0)06r 0 . (Bo03(Og(DTOl(U3 i2J^(O^c06)o i2j 1a j 6)dJ 
(2i2‘1(TB6)o03§^o03g1aj^o (20 ^aj(Bccroo(O )cro^o03g1aj^o 
OJ^OOJCrOOQ:2)1o03 (5Jr3SlcrQDOCD(DTOl(U3 o03(O1(2‘1(TBo03^ 
oad l6)i2 jcQ ;(0 )'o j(0^ cr0^ 6rri. (0®1(0)1q:2)1(u3 o03 o^ad1 Q dJ
<2^^(BCni005 65(0^ 6)ar)o03S(5 CTODaJCDTO)' o^o03(Bf3C/Do 
3 0 ,0 0 0  o03^6nrR5)^6S136)gOJ6)(O O Jg (5 (D TO 0O J^ Cr0 (0 )0  
6T 0 . Oj1oJ6rOCD(DTOlCD oJOo03(2Oo03^CrO O JaJ^ (^ o 0j(0^  
Cr0(0)1CD o^o03(B(3C/Do o ^ §  (2^(0)(U3 oJfTO) (20CT0o 
0 j6 ) (0  CTO(2Q:2)o (BO J6rri1  0 j(0 ^ o .
<6!>(Dl(2)1n8<e!>^n^CCE>'<dQ Otd0D^(SCQ)0£8^(2)0CQ) <6!>^go 
63(D^ «d€)(98
o03(O1(2®1(TB o03 o^ad1 (S^(0o(i1c& 6)^Cr0(0)l6)(TB
(O)^Sc06)(2OQ:2)1 o03^oad1o:yc&6)OQ:2)1 (0)1(06)6nrR5)S^(DTO 
o03^§6S13O5, (B(O)OS^o03O5 a^Cro10JQ :2)l6)aJ oJOCSDaJ^ 
003^^0 (20 a^JCr0Cr0^ 6S13g^ o goJCf3OJo03O(Olo03 
gOCSD (2(U3cr0^ 6S13g^ o (20^ 0 oJ^ (56p;^ (20Q:2)^ o (2001 
o03^oad1o:2)1so oj^ (DTolQ :2)0(Bc& 6)6rri(0)06r0. (0 )^ s(5cr0  
o03^g(DTOl6)aJ o J1 .o ^ ^  (2^aJ^(DTOlCD (5^(D^oJO(O)1o03 
(200:2)1 003^(21200:2)0 CoJ(B0:2)0C;)1(Bc&6)6rri(0)06r0. o J I.o ^ ^  
(2 j£ J j,o  7.5(U8 (g )0 6 )yo a )jg g  ^&J0C/D6S13g1(U3 a^c&6)OlCO 
500 o03l.CC/)Oo a^ Cr0(B(0)0(0)1aJ^ o, 7.5(U3 (5Jr3CDlo03O 
g g g  ^aJOC/DO:2)6S13g1(U3 100 o03l.CC/)Oo a ^ cro  O036TO 
c&6)1CD^o (S^ 6T0  003^(21200:2)0 CoJ(B0:2)0C;)1(Bc&6)6ni(0)'. (0)^
s(5cro (^ojo036s13o5 o jg (0^cr0(0)1cD00:2)1 o jg c o je o :2)o
(f)o CDS(DTO 6r0o. 65(0^ a^ c06)(5 ^&JOC/DO:2)(DTC)1(U3 65(0^
senS i2JO6TOo03o (Sjr3aj©3l(u3 3ooo031(B&jo c<^ 0o cbo03O 
60  ^
6)c9d.OJ1.6)c9d. o^OSTDO cSdJ^O
tfn/«5)OOOOJ o03Oo3dOo (S ^ e ro  goJ(BQ:2)OC;)1(Bo&€)6rri(U)'.
6^si36)CD ojgcoJeQ:2)oc;)o cDsarro^ cro«5)^ ojtf'1
&^J0C/&gD6gT3gl£Jjgg (^ OJo036S13g^ 6)S a^ epj^ OJ^ o
ojgcS^ QiD^ o fijr3CDlo03(2ooj^ cro«5)O6ro. a^rro®arro1
QJ)SQ CrOlo9aad(2oJOJo036S13S)o r^ro))oJOJo036S13S)o o<^> 6 (3\) o (3\)
(2arrU^ o03^ 6nrR5)^ 6S13g^ 6)S o^3dS(io9aiJ6rO oJG0(5(U1D 
6S13g06T0.
<6!>(Dl(2)1n8<e!>^ €TCT^ ^^ 6)g cn1c<e9^ nj1<d€)(98
O03^garro1(u3 o03^6nrR5)^6S136)g CDl(Bo9aiJoJlo&€)^CrO 
«5)1CD^ (2^CQJ OJ^arrolQ:2)Oo&€)lQ:2) o03^g6Sl3g1(U3 
6)OJg^o CD1o^  (^BS6rri«5)06r0. 
O03oajo:2)goj1(u3 O03^ g6si3g1(u3 (S^ ojc/D^ arrolco 
(^O Jo 0 3 6 S 1 3 g ^6 )S  g (U 3 o JO f3 C D o  CDSCro1®1o&€)^o. 
(BOJ6rric«5) 6BOo03cro1^ rrB cd1o  ^ eoJOglarrolrrB oesOJ 
o^ o03§1(u3 eojeroo o03®1(2®lrrB o03^ 6nrR5)^ 6Si36)g 
croDajarro^  cdIcto^ o ao croDajesisgleajoa© 6)o03O6rri^  
(BoJO(Bo036rri(U)'. a^rro®arro1(u3 6)o03o6rri^ oj®^ cro 
o03^6nrR5)^6S136)g o03^oad1o:2)1S6Sl3g1(BaJo&© (T)1(Bo9aiJoJl 
0&€)^ CrO«5)1CD (2^CQJ o03^6nTR5)^ 63130^ fiJr3S6S13lo:2) 6TU0C/)^  
o03o^ /o03ojo^ o03o^  o03^ garrol6)aj 6)OJggarrg)1(u8 
30 (2i1cd1o OJ6)® ojQ:y(Bo&€)6rri«5)06ro" «5)^ s(5cro croo 
O Jo03OC/Do o03OJO^o03O  ^ «5)^ OCrO o03 (^BO6)C^Q:2)OQ:2)1 003^  
g a rro l6 )a j ^ a jo  i2arru^o03^6nrR5)^6si3o^ fijrsse s is lo :!) 
(BoJoglarrolrrB oesojo^ oesgleajoiyoe© eBtfHoao^ oes. 
CoJCo031q:2) 30 (2i1cd1o OJ6)® «5)^ S(5cro«5)1cD^  ec/Doado 
o03^6nrR5)^ 6S136)g o03 (^BO6)C^Q:2)OQ:2)1 o03^g6Sl3g1(BaJo&© 
«5)^ ocrooj1s6roo.
«S)*lgCQ)^o aJfEnaJOeJCDOJ^o
(2arrU o^03^ 6nrR5)^ 6S136)g CDleo9aiJoJl^^ o03tf'l6nrR5)O(U3 
12 (2 6ro1o&€)^ OlCD (BC/Doado «5)®lO6)o03OS^ arro)' 
s6si30OJ^cr0«5)06r0. «j)o^cro eojoo03^cro «5)®lo 
csDoero cD(u3o03 c^ro6)«5)©3l(u3 oes^garrolco o ja j 
f3lc/Do03g1ajoo:2)1 cdIcmjIc??) fijr3o03ajarro1(u3 «5)®loojoc(?5) 
63130^  CrODOoJl^ «5)®l0 ^«J)1(U8 CD(U3(Bo036ni«5)O6rO. «J)1 
(Ojojarrg)1& jjg g  nDOo6bso1 «j)®lo cD(u3o03oarrooj(5 
o03(^ aj6rri1ojl6p;^ oo&©, «5)oj1s" a^croloj oesajcSorrol 
«5)®lo «j)<2^ooo(Bo&€)6ni«5)06ro. ^arro®arro1(u3 «5)®lo 
«j)<2 ^oooo&€)^(Bcnioo^ o03^o6nrR5) fijr3goj1(u3 (2®lrrB 
6)o jo s1, 6)i2j(2i2i‘1rrB6)oJOs1, ecro0Q:2)06Tu‘1rrB
6)oJ0Sl, o03o&€)Q:2)1o ^ 1 a^CTOlOJOID^o (Bi2J(5o&€)^ CrO(U)' 
cDcrooQ:2)1®1o&€)^ o. (2arru^arrol6)rrB c/d®®!® (io®arro1 
6)0B 5 C/D®)(20CDo fiJr3gOJl(U3 ^®)^(BoJ06)aJ J^Xg^ OOO 
o&€)1q:2) ®)®1o f3lojcro6si3g1(u3 3 ecD®6si3g1ajoQ:2)1
®)6)cro cD(u3o03OOJ^ cro®)O6ro. aarru^o o jg  
®^ cro®)1cDCD^ cro®1^  cD(u3o03^ cro ®)®1oq:2)^ 6)s 
fijrsgoj^o oj(5fao1(^1(Bo&€)6ni®)06ro. ^arro® 
arro1(u3 ^xg^oooo&o^cro ®)®1oq:2)1(u8 
q:2)1(u3 6B®1o&€)(u3 i%  a^cr0(B®)0®)1(u3 o j1oo(2i1rrB
cDO®)^ajoj6ro (2\ c/d1®)o SiiJcSfDTO cD(u3o03^ cro 
®)' (2arru^6si3g^6)s ®)j®1®)6)(^s^cro®)1
cD^ o coJ®)1e®ocDc/Dce<D)1 oj(5fao1(^ 1o&€)^ cro®)1cD^o 
o j ^ -16)0:2) o®^ o&€)^ cro®) oq:2)1®1o&€)^ o .
<03(Dl(a1nS <63^ 6nrro)^ 6ST3g^ 6)s (^§ (^o
o03oo:2)aj^ o03g1aj^ o cdI cto o^ ao  ^ajoc/Do:2)6si3g1(u3
cdI cto o^ CoJ o03^ ®)^ o aj(i1o&€)^ cro o03®1(2®lrrB o03^
6nrR5)^ 6si36)g ojg(5arro1 oj1(u3o&€)^ cro ®‘1®)lQ:2)06r0
Cojcdocd(20q:2)^ o (T)1&j0j1&jjgg(^. (2arru (^Bo03®go
ojfao®)1o:2)^ 6)s  ( i0c/)(20Q:2)1 croocroDocD oDloadolcro
OJo03^ (^ o^ fiJr3CD 6^TUCrL0 CrQD0oJCD6S13g^o o03®1(2®lrrB
ojlorro)' g^^oJOGCDorrolcD coJe®)^ o03o ojfao®)1o03o^
CDS(^1ajOo&€)1oj®^cro^6rri. 6ro)oocQ;o&€)(u3 CoJOJ(S
orrol^^ oj®^cro a^oeroooes^go o03^ oad1oj1©€TS)ocD
(Bo03cn3arro1(u3 c/DOcroc®)^ o03®1(2®lrrB o03^ oad1o:2)1(u3
oJ®1c/D®lajcD<e3Ocroio03O^  cDsarro1oj® icroi6rri.^  cnjo o o
(2iarru^ <6!>^ oaflcQ)l6)ej ssejco^ sTDcrnejocu©© go<^  ^
aj(D^ (OTO)eJio c(Doco6njoco coJanlc^ ococu^ o
^ajarrol6)rrBo c/)^6rocDlajojo®o cDlajcDl(5arro^cro 
®)1CD^ o (B(2(U3 CDSoJS1o03O  ^ CTOJ‘1o03®1o&€)^ CrO®)1CD^ o 
c/DOcroc®)‘lQ:2)i20Q:2) fijrsoloj^ oeso^ fijr3®)^rro)oeojo9aij1 
®)(206r 0.
<63^ g6ST3g^ 6)S CT)1^ (2Q06rDo
i2j®)^ ®Oo03^ ®)lQ:2)1aj^ o, i2j®)^ ®Oo03^ ®)lQ:2)1aj^ o
g g g  o03^ §6S13O^  CDl(5(212ll0&€)^ CrO®)O6rO o03^ S^ ®)(U3 
garro(2o, a^croo(u3 crQDajarrol6)rrBo co lg o ,
Oj‘1®)1 (200 ‘^ S o036S13O^ o&© fiJTSCD^ CTO^ ®)(200:2)1 o03^  
§6S13g^6)S 0jaj1(^0j^0 (S^ o03^ ®)1q:2)^ o (200000j^cr0 
®)06T0. fiJr3CD (^BQ:2)0^ (^20Q:2) o03^ garro1CD 300
6)c9d.OJ1.6)c9d. o^O STDO cSdJ^O
(2®1oo(5 oj6)®6)Q:2)©3laj^ o ojaj1(^o gerrio 
O03^cro«5)o6ro gi2j1«j)0. O03^ SO6)«5) 6BCro1aJCDlo03O 6)dJ 
o1q:2) o03^g6Sl3g1(U3 o03^ oad1 6)i2J(2^ (^BCniOO  ^ OJlg6)OJ 
Cr0(2Q:2)6TUCrL0l«5)(20Q:2)^ o fiJrSCDOQIDOecrOCDQID^ o 
cDsarroooj^cro«5)06ro. giij1«j)(20Q:2) o03^garro1 
CD a^OOOJ^o o03^ O6nTR5)(U)' 1.5 (2®1000^o o03^s1q:2)(S  ^2.5 
(2®loo6)o©3laj^ o (S^y’o (s^ero gerriocsD'bleo&eenicu)'. 
6)O Jg^o  0 j1 g 6 )0 js ^ (^  croaoiDarro)'
oJ^(56p;^(20Q:2)^o ojoo1o&€)orrB g«5)o03^cro ®‘1«5)1q:2)1(u3 
e o je ro o  o03^g6si3o^ cDlcSoizileo&eenics^.
<fi)^g6S130g 0)0 (0 ) jOrOCTUjc^iaO<e6)jCTT)(g)1CDjSS 
ajgCo-l(2CQ)0C0o
(2arrU^ 6S130^ o&© (S^ojc/D^aoo:!) (io9aiJ6rO oJG0(5(U1D 
6si3g^ 6)s fijrsgoj oj(5fao1(^ 1o&€)^ o03Q:2)^ o ^ajorrol 
6)oBo cD^6rocDlajojo®o gcsDcSarro^oesOiD^o 6)i2j(2^^o03 
a^cr0«5)06r0 ojgCoJeQ:2)OCDarrol6)rrBo CoJOLQ(2i1o03 
g(B(5c/Dajo9aij^o. oe3jgarrg)1&jjgg crocro^
63130^ (s ^ e ro  coJo03Oc/Dcroo(B(^oad6roarro1aj^6)s 
arrg)1& jjgg fijr36 )6 )^o j oJf30(5(uiD6si36)g (2arru^6si3 
g^6)S OJg(5^CQ;o&€)^o CoJ^CDCDOrrolCD^o g«5)o03^cro 
6)6)^OJCD0«5)^aJOJ6r06Sl3g00&€)1 (20 0 0 ^cr0(u)'. cr0(2 
o:2)6TucrLo1«5)(20Q:2) ojgcoJeQ:2)0CDarrc)1aj^6)SQ:2)06r0 
crocro\ojojo036si3o^o&© coJo03Oc/d croo(Bc/Doad6roarro1C) (5\) ■- 60
CDOOJC/D (^20Q:2) CD0«5)  ^ aJOJ6r06S130^ aj(i^(2Oo03^CrO(U)'. 
crocro^ (^ ojo036si3g^ 6)s e«j)0(U)' a^joc/DQ:2)arro1(u3 
OJ(5fa0loJl0&€)lCr0(B«5)06)S0oJo ^ r ro ) )  oJOJo036S13S16)S
a ]  o a ]  o (5\)
ojgcS^ QiD^ o oj(5fao1o&€)^ cro«5)06ro crocro^ (^ ojo03 
6S13g^o, ^rro)^(^OJo036S13g^o (2arrU^o03^6nrR5)^6S13g^6)S 
OJg(5^ Q:yo&© fiJr3«5)^ OOJC/D^ (20Q:2) «5)®lOQ:2)06r0.
o03^garro1(u3 ^ a j o  a)1oo:yo&€)^cro«5)1cD^(2^rrBaJ s irss l 
arro§1(u3 (s ^ e ro  ojgcoJeoiDocDo cDsearroerricu)'. 




(2arru^o03^oad1 cDsorro^cro O03^g6si3g1(u3 gi2j1«5) 
(200:2) ®“1«5)1q:2)1(u3 003^ 1212100:2) (Bi2j(5oe€)^cro«5)1aj^6)s 
0J10J1cD CD^ 6rOo03®(2OQ:2) nDaJ6S130^ g6rriOo03^CrO^. 
iij^epj^ocQj ^ a ja r ro l6 )a j o j1 . o ^ ^  (2^aj^arrol6)rrBo
e«5)0(U)' croocDO®6TO fijr30JcrQDQ:2)1(Bajoe© (7.5 
«5)(u3 8.5 0J6)®) 6)o03O6rri^oj®1o03Q:2)^ o, crocro  ^
ojojo036si3o^ oe© coJo03Oc/d croo(Bc/Doad6roarro1cD
(5\) ^  60
o^OOOJ^o fiJr3«5)^rro)0(BoJo9aiJ1«5)(20Q:2) (BaDOCrOaDO
crol6)rrBo go:2)(5arrc)^ o03Q:2)^ o 6)i2j(2^^cr0«5)06r0.
o03^ SO6)«5) CrOCrO^ (^ OJo036S13O^ oe© fiJr3«5)^ OOJC/D^ (20Q:2)
o03O(56TU6rT86)6)CLO 6BOoe36)6)crocLol6)rrBo ( C 0 2 )
aj(i^ «5) oj(5fao1(^ 1oe€)^ o03Q:2)^ o 6)i2j(2^ c^r0«5)06r0.
a j^ e jj^ o cn j <6!>i§(0T0)1(08 coJCCQ)oo:n<0© ionr)(D)l6)n8o 
©ragaJ
o03S^arro (S ^ c ro lo jj cD^eroo
(oj1.o^  ^6.5(u3 «5)06)y’) : 2000 kg/ha.
croocDO®6TO (S ^ c ro lo jj cD^eroo 
(o J1 .o ^ ^  6 .5  (2^«5)(U3 7 . 5 )  : 500 k g / h a .
o03^OOJ o9aiJO®CD^6TOo
( oJ1 .o^ ^  7 .5  (2^«5)(U3 8 ) : 200 k g / h a .
o03^sarro 09aiJ0®cD^6r0o
(oJ1.o^ ^  8CD (2^ o03g1(U3) : iiJ^ epj^ OCQJ (BOJ6ni«5)1^
88aja5TO)1©nSo co e^rocDlajojo©© :
^ a ja rro l6 )rrB  cD^6r0CDlajoj0® oCoJCD0CD(20Q:2)^o (S^co^ 
o:2)1^1®1o&€)^cro(U)' ^ a ja rro l6 )rrB o  «j)OoJCDlaj(BQ:2)Q:2)^o, 
^ a ja rro 1 (u 3  ajo:2)1^1®1o&€)^cro 6BOo03cro1^6)rrBo e« j)o  
«5)16)cdq:2)^ o (s ^ e ro . ^ ajo c/D Q :2 )arro l6 )a j crocro^(^ojo03 
63130^ cro^®^CoJo03Oc/Darrol6)rrBo croocro1fao^arro1(u3 
CoJo03Oc/Dcroo(B(^oad6roo cDsorro^croc??)^ o jtf'lQ :2)06r0 
(2arru^6si30^o&© (s ^ o jc /d^(20q:2) eBOoGacrol^rrB a je l 
o&€)^cro(U)'.
o03oajoojcrQ D O  oj^ «5)1q:2)0cd6s130^ ^ a ja r ro l6 )a j 6bo 
o03cro1^6)rrBo fijr3g o jl6 )C D  o03O®^(2Oq:2)1 cto jo cd Icd o  
q d j i^ I o .  o03^so6)«5) ^ a ja r ro l6 )a j 6BOo03cro1^6)rrBo 
fiJrSgO J «5)0oJCDlaJQ:2)^(20Q:2)1 eCD®1§^o 6TUCrL06)(^§1 
®1o&€)^cro«5)06ro. « j)0o jcd 1& j o03^s1q:2) ^ a ja rro 1 (u 3  
«5)0oJCD laJ o03^O6nrR5) ^&JOC/DQ:2)arrC)1(BCDo&€)00^ 003^0 
o j 6BOo03cro1^rrB i20C«5)e(2 fijrsa jIsn rR j)^  S iiJco o rrB  oestf'l 
g2)jggj. a c^r00(u3, aJjSjgg o03OaJOOJCrQDQ:2)1(U3 
o03tfno:2)^ cro (2arru^6si30^o&© c/D®®l®arrol6)aj (S^ rro ) 
®1o03 fijr30JQ :2)0J6si3g^6)SQ :2)^0 (2 0 0  C o jo j(5a rro
Oc6>OJ*lOc6:i. a0O6rODc6:i^go
CD63f9§^o (®j(t1(®u:>:®1ccy'kuS a>s^ iar>(T5f<y>o<T5b 
S}<T5}<T5t 0o<&^canssos (5Ri(®^0OJ0ti^ l2l06rry. a J \ S \ S Q
<0^oajoojcroDCcy1(uS & ^ c iS \< & € iia r>
®0(^ K®(8l2l^ CT) 27 <2ll<T5}<^ 30 O jlc^ ^  ©CR)(U8r^^my 
Qjec^gpiSQ (©OnjCTfiajccyoerrf g((5TC)i2io.
<0^ oo(? (5RicTO(^ i^ <0:ad((5TC)1©aj 0o<0^ canss©cn ssaj 
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Introduction
Pearl spot {Etroplus suratensis), popularly 
known in Malayalam as Karimeen is an 
indigenous fish extensively found along the 
east and south-west coasts of Peninsular 
India (Jhingran and Natarajan, 1969,1973). 
Pearl spot is popular in Kerala for its taste and 
appearance. It is an elegant and exotic dish 
during the festivals of all occasions in Kerala. 
It is also inevitable in the non-vegetarian 
dishes of both foreign and native tourists in 
the house boats and resorts located along the 
coastal line of Kerala. Hence Pearl spot is an 
essential component contributing towards 
the sustainability of tourism (particularly 
backwater tourism) industry in Kerala. Kerala 
government declared Pearl spot as "State Fish 
of Kerala" and celebrated the year 2010-2011 
as the "The Year of karimeen" for creating 
awareness about the need of Pearl spot 
conservation and its commercial production 
potential in the State. The annual landings of 
f. suratensis in the riverine zones of the lake, 
which constitute approximately 50 percent 
of the lake expanse has been reduced to 
200t during 1999-2000 (Padmakumar et 
al., 2002) as compared to 1252 t reported 
during 1960s (Samuel, 1969). The consistent 
demand and price value motivated the 
farmers to initiate Pearl spot culture using 
wild caught seeds in different parts of the 
state. At present, the seeds (fry's/fingerlings) 
required for culture in backyard ponds, 
tanks, artisanal cages etc. are collected from 
the wild. The annual production of 2,000 MT 
is found to be insufficient to meet the ever
increasing demands for "Kerala karimeen" 
in the country. It is estimated that annual 
production of 10,000 MT would be required 
to meet the present requirement. Pearl spot 
retail sale price ranges from Rs.450-650/- 
per kilogram in the domestic market.
Natural recruitment of the Pearl spot 
is adversely affected by the active and 
passive interventions by the humans in the 
ecosystem. Active interventions includes 
reclamation of natural water resources, sand 
mining, indiscriminate dredging for sub 
soil lime shell deposits, unscientific fishing 
practices, pollution, etc.. This paved the way 
for the natural standing stock depletion of 
Pearl spot and price rise. In this context 
farmers initiated high density farming of 
pearl spots in cage systems and ponds. 
This has forced the local fisher folks for 
large scale collection of Pearl spot fry's and 
fingerlings from its natural breeding grounds 
to meet the ever increasing demand for its 
brackish water culture. Over exploitation 
through collection of indigenous Pearl spot 
fry's from wild resulted in the depletion of 
standing stock in recent times. Hence there 
is enormous potential for the production and 
supply of the Pearl spot seeds in the country. 
Institutions having skill and experience in 
imparting training on Pearl spot production 
technology are few in number in the State. 
It is estimated that per year requirement of 
Pearl spot seeds in Kerala is as high as 40 
million, whereas the present availability is 
only 8 million. In this backdrop, Krishi Vigyan 
Kendra (Ernakulam) of CMFRI initiated mass
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scale Pearl seed production programme 
through modified hatchery method.
Pearl spot seed production scenario
Wild caught seeds are the widely 
marketed in the seed industry than the 
hatchery produced seeds and used for
the culture. Recently efforts for promotion 
of seed production are getting virtuous 
momentum in the State. Pearl spot seed 
production is practiced mainly by two 
methods viz., traditional farmers practice 
and modified hatchery method. The major 
differences between these two methods are 
as follows.
Traditional seed production < ^ = > Modified Hatchery method
Not required Scientific knowledge Required
Pond Infrastructure Pond and indoor facility
Less Operational Cost High
Not required Live feed facility Required
Normal Survival Percentage High
Less Labour input High
Low Production High
Difficult Harvesting Easy
Not required Feed Required
2. Seed Production following the 
modified hatchery method
2.1 Brood stock pond preparation
Pearl spots are year round breeders but it 
breeds profusely during February to May 
and October to December periods. Visual 
differentiation of sex status during the 
juvenile stage is difficult in Pearl spot. But 
the sexes can be identified in matured adults, 
especially during the breeding period. Pearl 
spot produce eggs easily in natural pond 
conditions than in the artificial structures. 
Hence a well prepared pond is essential for 
facilitating egg production.
Small sized ponds are ideal for community 
breeding of pearl spots. Its size can vary from 
few cents to acre but preferably should be
below 100 cents. The selected pond should 
possess well-built bunds and a suitable water 
exchange system. In ponds with tidal inflow 
sluice gates can regulate water intake while 
in the case of pump fed ponds a pumping 
system should be installed prior to stocking. 
Proper cleaning, desilting and weeding are 
required to facilitate egg laying process in 
a pond system. Weed fishes are the major 
menace in Pearl spot seed production 
ponds. Hence utmost are should be taken 
to remove all the unwanted fishes from the 
breeding ponds. Weed fishes not only eat 
the eggs but also paved the way to reduce 
the hatching percentage. Complete drying 
of the ponds for few days till crack formation 
in the bottom is the worthy practice to 
reduce the weed fish problem than the other 
existing practices such as application of fish 
poisons, chemicals, etc..
6)c9d.OJ1.6)c9d. o^OSTDO cSdJ^O
The flow chart of the pond preparation works is
Select a pond with minimum 3 feet water depth
■0
Strengthen/ construct the surrounding bunds
■0
Renovate/construct sluice/Install pumping system
■0
Dewater the ponds and dry the pond system for 3 days (if possible)
■0
Remove the weed plants and unwanted materials from the ponds
■0
Remove all the unwanted and weed fishes
■0
Apply lime @ 4 Kg/cent
■0
Fill the pond using good quality water
■0
Install egg depositors (e.g. bamboo pole, tiles etc) in the pond system
■0
Stock brood fishes in the ponds
■0
Initiate feeding two times a day
■0
Observe and collect egg mass
■0
Transfer the egg mass to modified hatchery system for hatching
Lime application need to be checked using tools such as pH
Lime application is an essential practice to P®" or pH paper.
adjust the pH of the pond in the Pearl spot
seed production ponds. Quantity of lime depositors
required for the pond will vary depending on In general, Pearl spots attach eggs in hard
the pH of the pond. Hence prior to initiate substrates present in the brood stock ponds,
the lime application process pH of the pond Naturallytheypreferbamboo poles, mudtiles.
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coconut husk and shell, submerged plants, 
submerged wood, rocks, stones, coconut 
leaves and other hard surface materials for 
depositing the eggs. Experiments using 
different egg depositors in ponds revealed 
that the bamboo poles and mud tiles are 
good egg depositing structures than the 
others. Hence to facilitate egg depositing 
bamboo poles or mud tiles with 1 to 1.5 m 
gap has to be fixed in the margins of the 
ponds prior to brood fish stocking.
Stocking of brood fishes
Pearlspot, f. suratensis is heterosexual 
and is gonochoristic exhibiting external 
fertilization. Fish is monogamous and 
identification of sexes is possible only during 
the breeding season. Pearl spot males attain 
sexual maturity at 125 -  140mm length and 
80 -  100 gm size while females attain at 110 
-  120 mm length and 75 - 90 gm size. Body 
coloration and iridescence of the matured 
males become more intense close to the 
spawning season. Females are generally 
small when compared to males of the 
same age. Females genital papillae become 
larger, broader, reddish, swollen and appear 
modified into an ovipositor close to breeding 
season Bindu et al., 2006. Fecundity in pearl 
spots varies individually depending on the 
size and condition of the brood fishes. In 
normal conditions its fecundity varies from 
874- 7554 (2748) numbers. Healthy brood 
fishes either collected from wild or grown in 
ponds can be used as brood fishes for the 
breeding programme. Optimum stocking 
density of adult fishes in breeding ponds 
ranges from 5 to 10 numbers per cent area 
of the pond.
Feeding
Supplementary feeding is essential for 
attaining maturation and initiating breeding 
of Pearl spots in the pond systems. Formulated
floating feeds or farm made feeds can be 
used as the feed. Feeding should be carried 
out two times a day preferably during dawn 
and dusk.
Egg mass collection and hatching
Matured pearl spot start laying eggs after one 
to two months of stocking in the brood stock 
development ponds. Pearl spot prefer egg 
depositors sited near the margins of the ponds 
for laying the eggs hence its egg mass siting 
is a comparatively easier procedure in the 
ponds. Naturally, egg masses are protecting 
by the parents from other predatory fishes. 
These egg masses are the base material for 
the hatchery rearing works. The egg mass 
transporting is a vital process in the seed 
production phase. Special care should take 
to avoid exposure to air while transferring 
the egg mass from pond to hatching tanks. 
One egg mass or multiple egg masses sited 
on the same day can incubate in similartanks 
for hatching. Preferable size of the hatching 
tank is 1 tonne with minimum 2.5 feet water 
depth. To replicate the fanning process of 
parent's in nature continuous aeration has 
to be provided in the hatching tanks. Any 
failure in aeration may reduce the hatching 
percentage of eggs in the tanks. Three to 
four days incubation is required to initiate 
the hatching process in the Pearl spots. 
Freshly hatched fry's lay as round groups in 
the tank bottom. Larvae reabsorb the yolk 
sac for the initial developmental process. 
Hence no feeding is requires for the freshly 
hatched larvae until free exhaustion of yolk. 
Generally this process will take two to three 
days period.
Larval feeding
Feeding can initiate after two to three days 
of hatching depending on the initial growth 
of larvae. Readiness of feed acceptance by
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the larvae can understand from its swimming incubation in saline condition to hatch out 
behavior. Artemia nauplii are the best choice to nauplii which is the required form of feed 
for starter diet in the tanks. for predatory larvae. Freshly hatched nauplii
possess all the essential PUFAs (Vikas et al., 
Live feed* Artemia 2012a). Keeping long time without harvesting
from the hatching tanks may reduce the 
Artemia are available in cyst form in packaged nutritional quality as well as will increase its 
air tight containers mainly imported from length. Hence feeding using freshly hatched 
USA or China. These cysts need 24 hour nauplii give good results (Vikas et al., 2012b).
Decapsulation and hatching Procedure of Artemia cysts are as follows.
Take 1 gm Artemia cysts
■0
Incubate at Room Temperature for 1 hour
■0




Dewater the cyst using 100 pm filter
■0
Treat hydrated cyst with 0.5gm active chlorine (sodium hypochlorite)
■0
Add 40% sodium hydroxide (0.33 ml)
■0
Make up the volume to 15 ml with seawater
■0
Keep the container in cool fresh water
■0
Shake vigorously for 20 minutes
■0
Observe the colour change and pour fresh water when the cyst colour change to orange
■0
Add more water and decant
■0
Wash in 0.1 N Hcl
■0
Wash thoroughly using fresh water
■0
Decapsulated cysts filter and wash thourougly using fresh water to remove all traces 
of hypochlorite. Incubate the decapsulated cyst (25 1.5oC) in seawater (35 ppt) under
florescent light (1500 lux) for hatching.
■0
Harvest the nauplii after 12 hours of incubation
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Formulated diet
In place of Artemia nauplii dry formulated 
larvae diet also can be used for the freshly 
hatched larvae. In such case feed size should 
be preferably below 300 micron. As per the 
growth of the larvae feed size also has to 
be increased. Readily available formulated 
larvae feed size are 500 micron, 700 micron 
and 1mm. One and half months rearing is 
required to reach the larvae to fry stage (1.5 
cm).
Nursery rearing
Nursery rearing is the process generally 
carries out to rear the fry to cultivable 
fingerling size (7 to 8cm). Nursery rearing 
can conduct both in open nursery ponds and 
in netlon happa systems. Nursery rearing in 
ponds: A well prepared pond is desirable 
to initiate nursery rearing in pond systems. 
Pond preparation includes the process 
such as dewatering, pond drying, weed fish 
removal, liming, etc.. Stocking density of the 
fry's in the ponds may vary with the water 
quality parameters. Ideal stocking density 
in well prepared pond is ranges from 600 to 
800 per cent area. Spot feeding till satiation 
is advised to carry five times a day in nursery 
rearing ponds.
Nursery rearing in Happa nets: Happa / 
encircled nets are widely used for nursery 
rearing of Pearl spot. Happa nets are 
fabricated using synthetic fabric of velon 
screen material. Stocking density vary 
depending on the size of fry, stocking density, 
water quality, depth of the pond, etc.,. 
Square shape happas are more convenient 
for handling when compared to round shape 
happas for Pearl spots. Ideal size of a happa 
net for nursery rearing in shallow ponds is
1.2m X 1.2m X 1.2 m size.
Advantages of happa nets in nursery rearing
> Controlled feeding can carry out which in
turn reduce feed wastage
> Harvesting can be done easily without 
any injury to the frys
> Survival percentage will be high
> Management and monitoring will be easy 
in happa nets
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COMMERCIAL PRODUCTION OF PLATY VARITIES 
(XIPHOPHORUS MACULATUS)
AN O O PTK
NITH AQUACLINIC, KALAMASSERY, ERNAKULAM, KERALA
COMMERCIAL PRODUCTION OF PLATY 
VARITIES (XIPHOPHORUS MACULATUS)
A new method for commercial production of 
platy verities
INTRODUCTION
Platys are very gentle community fish. They 
take feed food from all levels of the water 
column. Through selective breeding various 
strains has been developed and is available in 
many colors including shades of red, yellow, 


















50 cm to 75 cm
It needs weekly water exchange in brood 
stock and in rearing tanks. (Alternate days
exchange of 10% in LRT).
FOOD AND FEEDING:






Larvae require frequent feeding to ensure 
fast growth.
Its slightly upturned mouths give them a 
preference for top feeding, but they are quite 
capable of feeding from column also
GROWTH:
They reach 4cm-6cm size within 3-4 months 
of rearing. This is the ideal size for marketing.
SEXING
Sex differentiation is easy in Platy. Males 
possess pointed anal fin called gonopodium, 
while the females with rounded fan-shaped 
anal fin. Female bellies possess a dark gravid 
spot and will be larger than the males. They 
reach sexual maturity within 3 months of 
rearing.
MALE: FEMALE RATIO:
1 Male X 4 4emales 
BREEDING:
Platy fishes are pseudo-livebearers. Female
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fertilize eggs inside the ovary. They will hatch 
free swimming youngones of 60 numbers 
each at every 4 weeks intervals. Crushed 
flakes, brine shrimps, etc., can be given as 
starter diet.
To prevent predation by female utmost care 
should be taken after hatching. Keeping 
spawning grass, fine leaved plants, or 
keeping fry in a breeding trap will prevent 
the predation by parents.
CARING OF YOUNG ONES
Other than flake and Artemia Moina and 




• Through introduction of new fig without 
quarantine
• Overcrowding
Potassium permanganate(KMn04), Formalin, 
Malachite green, etc., can be used to treat 
the anchor worm infection. Sudden salinity 
change also found effective in anchor worm 
infections.
Fin and Tail Rot
• The cause is due to poor water quality
Infection can be treated by using Acriflavine- 
MS
PROJECT: A new method for commercial 
production of platy verities
The objective of this project is to increase the 
production of platy and thereby increase the 
income of the aquarist from a single variety 
with the introduction different way of rearing 
management.
Normally in conventional practice of live 
bearers breeding, farmers put the all type
of brooders in a single tank / pond or 
sometimes a single variety in a tank /pond 
till the harvest. This results in low production 
and unhealthy animals. This leads to loss of, 
money, work and interest.
This new method of rearing and breeding 
provide a good production with minimum 
time.
PROJECT REQUIREMENTS
1. Fresh water supply of pH 7-8.5
2. 1.5mtrs Dai well ring 2 tanks to get a 
water column of about 60 cm with outlet.
3. Brooders 100 females and 25 males
4. Silpaulin tank or Cement tank of 3m x2m 
in size 2 numbers
5. Big basin type plastic bucket - 4 numbers 
and 15 liters plastic bucket 4 numbers
6 . Basin -1
7. Hand net medium size -1, soft cloth type 
-1
8 . Plastic carry bags-10 no's
9. Feed for brooders-3kg
10. Crushed feed for young ones -  Vi kg
11. Cattle feed / pellet feed for young ones -  
3 kg
12. Bird net for covering whole unit
13. Non iodized salt -  5 kg
14. Medicines
15. Bleaching powder- Vi kg
16. pH solution 100 ml
17. Aerator and Tubing
18. Mosquito net for harvest
19. Solid Bricks if constructing cement tank
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20. Motor and connection pipes
1. Brooders Tank:
This tank can be manufactured by joining 
two well rings.
It will result 60 cm height and install a outlet 
connection for drainage.
2. Fry Rearing Tank FRT-1 to FRT-IV:
30 Lr plastic of buckets are ideal for rearing
3. Rearing Tank RT-I and RT-II:
Tanks made of Silpaulin 3m X 2m 
or
Cement tanks of 3m X 2m 
REARING MANAGEMENT 
Brooders Tank:
Step-1 Select good brooders from market 
100 females and 25 males.
Step-2 Feed well with pellet feed and other 
natural foods.
Step-3 Tear the carry bags ribbon likeand put 
it in the brooders tank. So that gravid female 
breeds in the shades of these ribbons. It will 
also help the young ones to hide themselves 
from the attack of other fishes.
Step-4 Check the ribbons pulling it gently 
in water for any young ones on daily basis. 
Collect the frys using soft cloth hand net and 
put in the collecting basin.
FRT-1 to FRT-4 ROUTINE MANAGEMENT
Take day 1st young ones to FRT -1. Continue 
the process till day 7th young ones to FRT-1. 
Feed with crushed food, Moina and Daphnia.
On 8th day collect the young ones and put it 
in the FRT-2. Continue process till day 14th 
to FRT-2. Feed with crushed food, Moina and
Daphnia.
On 15th day collect the young ones and put 
it in the FRT-3. Continue process till day 21st 
to FRT-3. Feed with crushed food, Moina and 
Daphnia.
On 22nd day collect the young ones and put 
it in the FRT-4. Continue process till day 30th 
to FRT-4. Feed with crushed food, Moina and 
Daphnia.
On 31st day the young ones in FRT-1 will be 
22 -30 days old. They can be released into 
RT-1 Tank. So that FRT-1 can be emptied on 
31st day to collect the new batch of young 
ones.
REARING TANK RT-1 and RT-2 ROUTINE 
MANAGEMENT
On 31st day the FRT-1 fry's emptied to RT-1 
and
After 7 days FRT-2 fry's emptied to RT-1
Then after 7 days FRT-3 fry's emptied to RT-1
After 9 days FRT-4 fry's emptied to RT-1
So that whole one month fry's will be now in 
RT-1. If Number is less add next batch also 
put to this RT-1 tank. Then next batch to 
the other RT-2. Feed them with cattle feed 
/ crushed pellet, natural foods like Daphnia, 
blood worms etc. Continue the process daily. 
Grow them in RT for 2 months after that we 
can harvest them and sell in the market with 
a size of 5-6cm in length.
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Lay Out Of Unit
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C om m only A va ilab le  P la ty  Varieties and its m arke t Analysis
Variety
M arket V a lue  
(R e ta il Va lue)/ pair
W h o le sa le  V a lue/ Piece
Rs.15^ 0 Rs.3 .50
Rs.20^ 0 R sA .SO
Rs.15^ 0 Rs.3 .50
:  .  ■ ‘ %  - i *
Rs.15^ 0 Rs.3 .50
Rs.15^ 0 Rs.3 .50
Rs.8^ 0 Rs.2 .00
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EXPENSES FOR THE PROJECT WITH SILPAULIN TANKS
1. Fresh water supply of pH 7-8.5 00.00
2. 1.5mtrs Dai well ring 2 tanks to get a water column of about 
60 cm with outlet.
1500.00
3. Brooders 100 females and 25 males 625.00
4. Silpaulin tank 3m x2m in size 2 numbers 2000.00
5. Big basin type plastic bucket - 4 numbers and 15 liters plastic 
bucket 4 numbers
1400.00
6. Basin -1 125.00
7. Hand net medium size -1, soft cloth type -1 200.00
8. Plastic carry bags -10 no's 10.00
9. Feed for brooders- 3kg 250.00
10. Crushed feed for young ones -  Vi kg 60.00
11. Cattle feed / pellet feed for young ones -  3kg 200.00
12. Bird net for covering whole unit 300.00
13. Non iodized salt -  5 kg 100.00
14. Medicines 250.00
15. Bleaching powder- Vi kg 60.00
16. pH solution 100 ml 150.00
17. Aerator and Tubing 200.00
18. Mosquito net for harvest 300.00
19. Motor and connection pipes 10000.00
Total 17730.00
EXPENSES FOR THE PROJECT WITH SILPAULIN TANKS
1. Fresh water supply of pH 7-8.5 00.00
2. 1.5mtrs Dai well ring 2 tanks to get a water column of about 60 cm with outlet.
3000.00
3. Brooders 100 females and 25 males 625.00
4.
Cement tank 6m x4m in size Divided 
Solid Blocks 250X 20 = 5000.0 
Sand 30 feet X 50= 1500.00 
Cement 5 bags X 480 = 2400.00 
Mason 750 X 3 =2250.00 
Helper 700 X 3 =2100.00
10250.00
5. Big basin type plastic bucket - 4 numbers and 15 liters plastic bucket 4 numbers
1400.00
6. Basin -1 125.00
7. Hand net medium size -1, soft cloth type -1 200.00
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8. Plastic carry bags -10 no's 10.00
9. Feed for brooders- 3kg 250.00
10. Crushed feed for young ones -  Vi kg 60.00
11. Cattle feed / pellet feed for young ones -  3kg 200.00
12. Bird net for covering whole unit 300.00
13. Non iodized salt -  5 kg 100.00
14. Medicines 250.00
15. Bleaching powder- Vi kg 60.00
16. pH solution 100 ml 150.00
17. Aerator and Tubing 200.00
18. Mosquito net for harvest 300.00
19. Motor and connection pipes 10000.00
Total 30480.00
EXPENSES FOR THE PROJECT WITHOUT CEMENT TANKS AND ELECTRIC PUMP
1. Fresh water supply of pH 7-8.5 00.00
2. 1.5mtrs Dai well ring 2 tanks to get a water column of about 
60 cm with outlet.
1500.00
3. Brooders 100 females and 25 males 625.00
4. Silpaulin tank 3m x2m in size 2 numbers 2000.00
5. Big basin type plastic bucket - 4 numbers and 15 liters plastic 
bucket 4 numbers
1400.00
6. Basin -1 125.00
7. Hand net medium size -1, soft cloth type -1 200.00
8. Plastic carry bags -10 no's 10.00
9. Feed for brooders- 3kg 250.00
10. Crushed feed for young ones -  Vi kg 60.00
11. Cattle feed / pellet feed for young ones -  3kg 200.00
12. Bird net for covering whole unit 300.00
13. Non iodized salt -  5 kg 100.00
14. Medicines 250.00
15. Bleaching powder- Vi kg 60.00
16. pH solution 100 ml 150.00
17. Aerator and Tubing 200.00
18. Mosquito net for harvest 300.00
19. Hoses 1000.00
Total 8730.00
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INCOME FROM THE UNIT
1-7 Days 25 female brooders breeds @ 25 no's of young ones 
(**Consider 1 breeds 25 young ones)
625 no's
8-14 Days 25 female brooders breeds @ 25 no's of young ones 625 no's
15-21 Days 25 female brooders breeds @ 25 no's of young ones 625 no's
22-30 Days 25 female brooders breeds @ 25 no's of young ones 625 no's
Total Young ones in one month 2500 no's
**We are considering only 25 fry's from one brooder in a single breed. Normally it is 40-60 
no's as earlier discussed.
After 3-4 months caring we can sell them in the market @ 3.50 / piece
So the return after the 3-4 months effort will be rs.3.50 X 2500 = Rs.8750.00
If anybody interested to take loan for starting this unit an amount of RS.35000.00 can be 
easily granted. He can easily repay it in 10 months with 5 months concession.
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E N T R E P R E N E U R S H IP  D E V E L O P M E N T  T R A IN IN G  P R O G R A M M E
CLIMATE RESILIENT AQUACULTURE PRACTICES
6'^  to  10'^  M arch 2015 
Sponsored 0y
National Innovations on Climate Resilient Agriculture (NICRA)
Organized 0y
Krishi Vigyan Kendra (Ernakulam) of Central Marine 
Fisheries Research Institute (CMFRI)
Name Tide C ontact
Num ber
Dr. Boby Ignatius Business opportunities in A quaculture and  related sectors 9446739731
Dr. P. Vijayagopal Scope of A quaculture feed sector as a prom ising business 9496280584
Mr. K iran  (Trader) O rnam ental fish trad e  prospects and practices 9349750725
Mr. Sukum aran (Farm er) Practical discussion on Cage aquaculture in brackish w ater bodies 9349854180
Mr. G opalakrishnan Nair Technologies and  products of M atsyafed and their applications in m odern 
A quaculture
9526041071
Dr. Seema C Program m es of FFDA and other governm ent departm ents 9495983084
Dr. Vikas PA Small scale A quaculture prospects and  practices 9447993980
Mr. Josepli Tliakidiyil 
(Farm er)
O rnam ental fish fattening in ponds 9446687191
Mr. Anoop Breeding of fresh w ater fishes 9746799529
Dr. Sliaji M Business opportunities in Fresh w ater and  brackish w ater 
A quaculture; prospects and issues
944764872
Dr. Vikas PA Visit to small scale A quaculture unit 9447993980
Prof. I.S. B riglit Singli E ntrepreneurship  developm ent program m e in Clim ate 
resilient A quaculture
9447631101
Smt. P. Sreeletlia Practical discussion on Value added fishery product 
developm ent and  M arketing
9447866771
TRAINING-FARMER DETAILS 
Title of Training: EDP- Climate resilient Aquaculture 
Date: 6*'’ march to 10*'’ march 2015
SI.
No.
N am e o f  th e  fa rm e r F a th e r 
/H u s b a n d  nam e
V illa g e  N am e M o b ile  n u m b e r
1 A p p u  A n to n y A n to n y  Joseph K um b a lan g i 9995074306
2 A k h il MatheiAis P .V M a th a i K a la d y 9846241599
3 K ailas R K a ttha PD  R a m an ch a n d ra n K a rth a E rnaku lam 989 5 7 58 5 7 5
4 N avas Kl Ibrahim E davanakkad 9947393890
5 A n a s  K A A bd u lha kk im E davanakkad 8129995761
6 A n il M K M e  K un jappan P ara vu r 9539039912
7 R e sh m aS h ya m ku m ar S hy am ku m a r E davanakkad 9847525619
8 Jino Joseph P R  Joseph K uttikka ttu ka ra 773 6 6 77 7 0 0
9 N andhak ishore R a jam ohan A y ^ m p i l ly 9605091149
10 A ru n  T T h u la s e e d h a ra n  P illa i E rnaku lam 9495252120
11 Phebe L in c y  Je rom e Je rom e  PK T rich u r 8111940333
12 R a jesh  M V M K  Vasu T rich u r 9995783303
13 SiAiathiraj M S S ura j M K N aya ram ba lam 9496261501
14 H e rs ha l KA KX  A n to n y K ochi 9496741945
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Central Marine Fisheries Research Institute 
( Indian Council of Agricultural Research)
Post Box No. 1603, Ernakulam North P.O., Kochi -682 018, Keraia, India CMFRI
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